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TO  THE  GOVERKOB  OF  THB  STATE  OF  NEW  TORE : 

The  Board  of  Ilealtli  of  tlie  Metropolitan  Sanilaiy  District  of  tbo  State  of 
New  York,  corapoacd  of  the  counties  of  New  York,  Kings,  Westchester,  and 
Richmond,  and  the  towns  of  Newtown,  Flushing,  and  Jamaica,  in  the  Connty 
of  Queens,  in  accordance  with  the  10th  section  of  Chapter  74  of  the  Laws  of 
1866,  respectfully  tniuatnits  its  Fourth  Report,  which  includes  a  rcvitiw  of  its 
proccedinga  from  November  1,^^  1868,  to  October  31,  1869, 

The  conditions  affecting  the  public  health  during  the  year  1869  were  as 
favorable  as  in  the  preceding  three  years.  Tlie  last  two  months  of  1808, 
November  and  December,  gave  the  lowest  death-rate  recoi'ded  for  many  years ; 
the  mortality  being  only  twenty  in  one  thousand  of  the  population  in  New  York 
and  Brooklyn.  The  months  of  January,  February,  and  March,  were  marked  by 
great  alternations  of  Icropcraturo,  the  thermometer  ranging  50**  Fahrenheit  in  a 
dngle  week.  Tliis  was  attended  by  an  increased  number  of  deaths  from  acute 
diaeaaes,  and  affections  of  the  respiratory  organs.  Scarlet-fever  and  measles, 
wliich  caused  but  few  deatlis  during  the  closing  months  of  1868,  became 
unusually  prevalent  in  the  tonomentrhouses,  and  proved  very  fatal.  Sniall-pox 
increased  gradually  in  different  parts  of  New  York,  and  there  was  a  severe  out- 
break of  typhoid  fever  in  East  Eleventh  Street. 

During  the  months  of  April,  May,  and  June,  the  weatlier  was  favorable  for 
health;  the  temperature  was  very  uniform,  and  frccjuent  heavy  rains  cleansed 
the  streets  and  filthy  places.  The  general  death-rate  was  low,  but  the  total 
mortality  was  increased  by  the  prevalence  of  certain  contagious  diseases.  Scariot 
fever  and  measles,  which  had  prevailed  in  the  tenemciit-housos  during  the  pre- 
ceding three  months,  but  had  been  bronsht  under  control,  now  appeared  in  the 
better  districts  of  the  city,  and  catiaed  a  large  number  of  additional  deaths. 
Small-pox  caaes  increased  largely  in  April,  and  in  May  it  became  so  wide-sproad 
that  it  was  evident  that  the  present  force  of  ins|?cctor8  could  not  control  it,  and 
that  an  epidemic  was  impending,  Prompt  and  decisive  measures  were  imme- 
diately taken,  and  the  records  of  June  show  that  this  most  dreaded  of  all  the 
contagious  diseases  was  suppressed  in  the  early  part  of  that  month. 

The  months  of  July,  August,  September,  and  October,  had  an  unusually 
nniform  temperature,  but  the  average  range  of  the  thermometer  was  higher 
than  for  the  same  montlis  of  1807,  and  but  little  below  tliat  of  the  oorrespood- 
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ing  months  in  1868.  The  total  morUlity  was  less  than  either  1807  or  1868, 
Scarlet  fever  and  mea&lea  bnJ  diuiluL<hed  to  the  minimuni  number  of  deaths 
o«cnrring  in  the  year,  and  emall-poi  cases  were  rarely  reported.  Diarrh<cal 
diaojtoca,  generally  so  fatal  at  thid  acoson,  were  mild,  especially  ia  the  tcncmeDt- 
booBe  districts. 

MORTALITY  IN  NEW  YOKK  AXD  BROOKLYN. 

The  mortality  in  New  York  and  Brooklyn,  in  1869,  compares  (avorably 
with  the  preceding  three  years  of  the  Board's  existence,  as  will  be  seen  by  the 
following  table : 

18G0.  1807.  1868.  1369. 

New  York,     .     .     .     20.815         23,169         24,880        24,601 
Brooklyn,,     .     .     .       8,382  8,236  8,760  8,667 

It  thus  appears  that  the  total  mortality  of  these  two  cities  has  some- 
what declined  during  the  past  three  years.  Tliis  reduction  of  the  death-rate 
ia  more  marked  if  it  is  adroillcd  that  there  has  been  an  iiicroaac  of  popuUtion. 
It  is  an  iniportaut  fact  that  the  mortality  of  Now  York  has  somewhat  dimin- 
ished during  the  last  six  years;  for,  lu  1863,  it  wrs  25,196;  in  1864,  25,645  ; 
and  in  1865,  24,843. 

In  his  analysis  of  the  mortality  records,  the  Superintendent  traces  the 
course  of  tlie  death-rate  during  the  year,  and  {>oints  out  the  caases  and  condi- 
tions upon  which  its  fluctuations  depend.  The  redaction  of  the  total  mor- 
tality by  sanitary  improvement*,  and  the  control  and  suppression  of  contagious 
diAeoacfl  by  the  isolation  of  the  sick,  aud  the  destruction  of  every  means  and 
ftoarcc  of  infection,  are  amply  illustrnteti  As  a  result  of  the  thorough  reno- 
vation and  improvement  of  tenement-bouses,  the  cleansing  and  ventilation  of 
occupied  basements  and  cellars,  and  the  vacatiuu  of  underground  dwellings, 
he  notes  the  diminution  of  the  mortality  by  1,300  among  the  occupants  of  the 
worst  class  of  tenement-houses  and  cellars. 

Scarlet  aiid  13-pboid  fevers  were  notably  brought  under  control  in  the 
winter  and  spring  months,  by  promptly  following  each  case,  and  securing  thor- 
ongh  cleansing  and  disinfection  of  rooms  and  clothing.  Small-pox  was  sup- 
pressed by  general  vaccination,  and  the  immediate  care  of  each  case,  and  the 
dcMructioQ,  as  far  as  pot^ible,  of  all  the  sources  of  contagiou. 
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CENTRAL  WORK  OF  THE  BOARD. 

The  general  work  of  the  Board  during  ibe  year  1869  far  exceeds  that  of 
any  preceding  year  both  in  amount  and  variety.  In  addition  to  the  ordinarj' 
routine  of  duties,  special  investigations  have  been  undertaken  and  completed, 
having  for  their  object  the  thorough  reconstruction  of  tenement-houses,  the 
closure  of  uninhabitable  cellars,  the  protection  of  the  city  against  small-pox  by 
systematic  vaocinalion,  the  inspection  of  immigrant-vessels,  the  suppre^ion  of 
the  sale  of  dangerous  kerosene,  the  analysis  of  the  milks  brought  to  market 
and  sold  to  families,  the  examination  of  the  floor  and  bread  used  by  the  poor, 
the  analysis  of  the  air  of  public  halls,  schools,  churches,  etc.,  etc.^  tbo  results 
of  which  will  be  found  in  detail  in  the  Appendix. 
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TIio  total  nambor  of  origioal  inapectioTis  made  by  the  inspectors  in  New 
York  was  51,218,  and  in  Brooklyn  19,207.  The  following  consolidated  table 
oxbibits  the  total  subjects  of  thcae  inspections  and  the  results: 

SUMMARY  OF  WORK  FOR  THK  YEAR  EXDIKO  OCTOBER  31,  IBfiO. 


MiUw  tU  nam  IsipKlid. 


TeQemcDt-hoaiics 

Private  Dwellings  

PaWic  Ballrtiiiffn 

Danj^'rou^  BufldingB.... 

BcwrdJiut-huiiflM A 

CcflAra  liDd  Bd§«m«Dtii 

MiDDlkciurles 

Fat  ■  reDdoTiDcEeubUebmunts 
aat>cIeuiln}(K«tabti8limoDta . 
Bono-l>oniDgandCniflUngB«tablUh> 

menu 

Bnrweriei....... 

DfotlBerlM 

Mtlt-hoQiwfl. 

SwiH-boUiDi;  EftflbUilimcsCa 

Pacblmr-buuseii 

Hide* 

Tannciifi! 

Abattoin 

Cattle-jards 


Slanghler-boosM 

WoiicshopB  and  Btorei 

Snnken  and  Vacant  LoM. . 
Hun«  and  Cow  Stabtca . . . . 
Yard)!,  Conrta,  and  Areaa. 
Waate-pipes  and  Dmine... 
Privlea  and  Water-cloaeta. 
Clflterna  and  Ccaniools. . . . 
Total..:,... 


la  !!<•«•  of  Omb*  J 
UmaM.     plalaL 


MftlMtudrUea  bupMtod. 


TMtl 


S6.1M  19,706  iStreet^  Ontlen,  and  SIdewalki I  1.404 


9.167 
195 

at 

4.081 

841 

IM 
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1< 
9l 
141 

a 
1 

S47: 
S,019 
l.lfrl 
9.854 
8.091 
8,045 

ttrti 


607||PremUM. 
Hi  Markets  and  Stands. 
7U|  ;^an^  Hiuops,  and  FencM. 

1,688 
89 


Squarea 

Rooft 

fUK'hooMt 

Shanties.... 

Scbooto. 

Hospitals. 

IChemtaU  Works « 

Gns-workB 

|Llnic<kllna 

[Snap  Mnnnhctorles 

OflkQ-boou  and  Docks  

Plcrfl,  Docks,  and  Keeciio  Stations. 

)  I  Pt^bllc  Ferrloa 

9|  ilmmigrant  and  other  VmmIs 

ConU^tooe  DIsoases 

9  I  Violations  or  Code 

Kl' (iarbttj^boxea 

IWt,  Manare  Damps  and  Vaulta 

aoo  Smoky  Chlmnctya 

4Sa  Ponds ,..„. 

l.OMilRxcaTflLlons 

M4t  |CetneUirl«a 

1,747  lOaod-hoates. 


u 

as 

5 
104 

a 
a 

1«1M 

a 

8 

a 
ft 

9 
8 

au 

80 

78 

197 

OIB 

1^9 

17 

83 

fl 

1 

S 

1 

1 


pUInl. 

1 

7 

a 

9 

63 
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70,8M!3a,061 


Whol«  Dombor  of  reports  recclrod t^tSl 

Whnle  namber  or  report*  found  corrpct 17,740 

Wholu  Diinitwror  reports  retnrnecl  for  correction BBl 

Wtwtc  number  of  reports  forwarded  fbronlers Xl,8ir7 

M'hole  iiamber  of  Rcnoral  reports  ftirwarded 1,759 

Report*  retained  In  Brooklyn 8,804 

M'liolc nninbor  of  complaint*  from  clttecns 4,008 


EXECUTION  OF  WORK  UNDER  THE  TENEMENT-UOUSE  LAW. 


H        In  a  di^cHt  of  records  relating  to  the  execution  of  Improvements  under  the 
■  Tenenient-hoiise  Law,  it  appears  in  the  Sanitary  Superintendents'  report  that 
H  in  4,762  of  this  class  of  dwellings  which  were  broucfht  under  improvement  in 
H  New  York,  durj^g  the  past  twelve  inontliB,  by  order  of  the  Bojud,  there  resided 
H  no  less  than  30,243  families,  or  an  average  of  B.25  faiTiilics  in  each  house.     In 
llic  Eianic  houses  it  was  reported  by  tlic  medical  officers  that  a  strict  application 
of  the  Tenement-house  Law  would  require  the  introduction  of  46,413  vtiitilalhii; 
windows  in  bedrooras  and  halls ;  und  the  reinspcctions  by  the  saino  officers, 
after  the  Board's  orders  liad  been  put  in  the  course  of  compliance,  showed,  on 
the  1st  of  November,  that  39,270  of  these  ventilating  windows  had  already  been 
put  ill  place  in  the  honscH. 
^         The  city  of  Brooklyn  has  only  2,500  tencment-houftei*,  or  about  one-eighth 
B  ns  many  as  New  York,  and  they  are  far  smaller  and  less  crowded  ;  and  during 
the  past  two  years  they  have  been  brought  into  conformity  ^vjth  the  require- 
ments of  the  Tenement-house  Li»w.     Five  hundred  and  thirty-two  of  these 
^  houses  bare  been  carefully  surveyed  during  tlio  past  summer,  in   the  same 
manner  as  in  the  tenement-dwellings  of  New  York.     The  sanitary  condition  of 
these  Brooklyn  tenements  was  found  to  bo  generally  so  good  thut  it  was  not 
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(loomed  neceesary  to  complete  that  survey  in  a  greater  number  than  is  here 
mentioned ;  424  oat  of  the  539  houses  were  found  in  a  thoroughly  good  coDdi- 
tioD,  while  109  were  in  bad  condition.  The  report  of  the  Assistant  Sanitary 
Superintendent  for  Brooklyn  states  **that  this  city  contains  no  vast  ajjjgloraera- 
tion  of  humanity  under  the  worst  hygienic  conditions,"  but  that  "  this  survey 
points  out  clearly  defects  which  have  for  the  moat  part  been  remedied." 

The  number  of  filthy  and  untenantable  cellars  inspected  and  complained  of  in 
the  4,752  houses  here  mentioned  was  599  ;  some  of  which  were  so  improved 
AS  to  conform  to  the  requirements  of  the  Board,  and  some  of  which  were  ordered 
to  "be  closed  as  habitations.  The  total  rnmber  of  reinspections  which  the 
Inspectors  made  while  these  various  iraprovemonta  were  being  made,  and  upon 
which  they  reported  the  kind  and  amount  of  constructive  repairs  or  compliance, 
by  indorsements  on  the  original  complaint,  amounted  to  7,105.  Tliese  facts 
relate  to  the  first  4,752  houses  which  were  put  under  improvement  in  the  year. 

This  merely  statistical  statement  of  one  of  the  items  of  work  executed  may 
give  some  idea  of  the  nature  and  results  of  official  duties  tn  the  enforcement  of 
the  Tenement-house  Law.  In  applying  the  requirementa  of  that  law  to  the  nearly 
20,000  tenement-houses  houses  in  the  city  of  New  York,  tench  yet  remains  to 
be  done,  and  this  kind  of  sanitary  work  can  bo  accomplished  systematically  and 
upon  a  basis  of  exact  information  now  that  the  sanitary  survey  of  all  the  tone 
ments  of  the  city  supplies  n  coroplcto  record  of  the  viohilions  of  the  Tenement- 
house  Law,  and  of  sanitary  wants  in  every  such  house. 
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REVIEW  OF  THE  PROCEEDINGS  OF  THE  BOARD. 

NorSMBKB  1,  1863,  TO  OOTOBBa  81,  180B. 

The  various  subjects  brought  under  the  consideration  of  the  Board,  the 
action  taken  thereon,  and  the  results  which  have  followed,  so  far  as  ascertained, 
will  appear  from  the  following  review  of  the  proceedings  of  the  Board  for  the 
year  1809: 

Inspection  of  Food. — Tho  Board  having  directed  ita  Sanitary  Officers  to 
investigate  and  report  upon  the  quality  of  the  various  kinds  o^  flour  and  other 
ingredients  employed  in  makinp;  bread,  and  Iho  adulterations  of  tho  various 
breads  offered  for  sale,  the  Sanitary  Superintendent  submitted  a  report  upon 
the  subject,  on  tho  10th  day  of  November,  1868,  accompanied  by  reports  of 
the  Chemist  and  Deputy  Registrar  of  Vital  Statistics,  containing  the  results  of 
chemical  and  microscopical  examinations  of  various  samples  of  tlour  and  bread 
furnished  to  them  for  that  purpose. 


Fzploaive  Bumin<f  Fluids, — In  consequence  of  the  numerous  and  serious 
accidents  resulting  from  the  explosion  of  buniing  fluidf*,  the  chemist  was,  on 
the  10th  day  of  November,  directed  to  investigate  and  report  upon  the  quality 
and  kinds  of  burning  fluid  in  common  use,  and  whether  any,  and  if  so  what, 
foreign  ingredients  of  an  explosive  character  were  discovered.  Seventy-nine  spo- 
ciroens  of  kerosene  were  purchased  from  &s  many  different  retail  dealers  iu  various 
parta  of  the  town,  and  submitted  to  the  proper  analysis  and  tests.      Of  this 


11 


tinmber  seventy-eight  samples  were  found  unsaro.  The  dangerous  ingre- 
dients were  found  to  bo  benzine,  gasoline,  and  najihtha,  olieap  oils  which  are 
employed  by  retail  dealers  to  adulterate  kerosene.  The  proportion  of  these  oils 
to  the  kerosene  in  the  samples  examined  varied  from  ten  to  niuety-eight  per 
cent.  Tlie  test  used  was  fire,  by  which  it  can  be  determined  at  what  temper- 
ture  the  oil  evolves  an  imfl/iramable  vapor — the  "  vaporising  point,**  and  the 
temperature  at  which  oil  itself  may  be  kindled  with  a  burning  match — the 
**  burning  point."  The  vaporizing  point  of  good  kerosene  should  not  be  much 
below  one  hundred  degrees  Fahrenheit,  nor  its  burning  point  below  one  hun- 
dred and  ten  degrees  Fahrenheit  The  teats  of  the  samples  purchased  showed 
the  vaporizing  and  burning  poinb*  as  low  ns  eighteen  degrees  Fahrenheit. 
The  chemist  also  examined  the  various  kinds  of  cheap  lamps  in  use,  and  found 
that,  in  the  brass  lamps,  at  the  end  of  seven  honrs'  burning,  tb«  fluid  had 
reached  a  temperature  varying  from  seventy-six  degrees  to  one  hundred  degrees 
Fahrenheit,  and  in  the  ghisa  lamps  seventy-six  degrees  Fahrenheit. 

A  recent  law  of  Congress  fixed  one  hundred  and  ten  degrees  Fahrenheit  for 
the  burning  test,  but  that  law  had  been  repealed.  The  fire  laws  of  New  Yorfc 
fix  the  burning  point  nt  one  hundred  degrees  Fahrenheit,  but  that  has  proved 
too  low,  as  U  shown  by  tlie  great  increaso  in  the  number  of  burning  casualties. 
To  meet  this  defect  in  the  law,  the  Board,  on  the  25th  of  January,  adopted  the 
following  ordinance: 

'*No  petroleum  oil,  kerosene  oil,  or  other  liquid,  having  like  composition 
or  qualities  as  a  Imrning  fluid  as  said  oil,  sliall  bo  kept  or  offered  for  sale  as  a 
biiruing  fluid,  for  lamps  or  any  like  receptacle,  for  the  purpose  of  illumination, 
nor  shall  such  oil  or  fluid  be  purchnsed  for  use,  or  be  used  as  a  burning  fluid 
for  any  such  lamp  nr  receptacle,  or  be  kept  for  &ucli  uac,  unless  all  such  oil  or 
fluid  shall  be  of  such  quality  and  ingredients  that  it  shall  stand  and  be  equal  to 
both  the  following  tests  and  conditions,  to  wit: 

'*  1.  Tliat  it  shall  not  take  Arc  or  bum  nt  a  temperature  below  one  hundred 
and  ten  degrees  Fahrenheit. 

"  2.  That  it  shall  not  evolve  an  explosive  vapor  below  one  hundred  degrees 
Fahrenheit." 

Under  thia  ordinance  upward  of  four  hundred  retail  dealers  of  adulterated 
kerosene  have  been  brought  into  the  courts  of  New  York  and  Brooklyn. 
The  number  of  dealers  in  adulterated  kerosene  is  sensibly  diminishing,  as  is 
shown  by  the  gradual  and  very  considerable  improvement  in  the  oils  purchased 
for  examination. 

In  the  absence  of  adequate  statutory  provLVioas,  and  a  class  of  officers  es- 
pecially designated  for  the  pur^rose  of  restraining  the  illicit  sale  and  storage  of 
the  cheap  and  explosive  kinds  of  illuminating  oils,  the  Board  has  used  it.s  best 
endeavors  to  discover  the  persons  and  places  by  whom  and  in  which  human 
life  is  endangered  by  violations  of  its  ordinance  on  this  subject,  Tho 
exceedingly  low  price  at  which  the  dangerously  explosive  naphtha  of  petro- 
leum may  be  had  by  any  man,  whose  cupidity  might  tempt  liim  to 
oflfer  this  fluid  for  illuminating  purposes,  makes  it  necessary  that  a 
more  stringent  and  explicit  law,  relating  to  this  subject,  than  any  which  now 
exists  upon  the  statute-books  of  the  State,  should  be  promptly  enacted  and 
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enforced.     A  special  report  upon  this  subject  from  the  Sanitary  Sapcriutcndont 
and  the  Chemist  to  tbo  Board  is  herewith  Hubmittcd. 

Cellars  and  Underground  Rooms. — "With  a  view  to  enforce  that  part  of 
the  act  for  the  regulatioo  of  tenement  and  lodfpnjr  houses  (Cbap.  008,  Liiws  of 
1867)  relating  to  vaults,  cellars,  and  imdcrground  rooms  occupied  for  lodging 
and  tilecpiiig  purposes,  the  Sanitary  Superintendent  was  directed,  on  the  I2th 
day  of  November,  1868,  to  cause  an  inspection  to  bo  made  of  all  vaults,  cel- 
lars, and  underground  rooms  occupied  for  purposes  of  lodginfr  and  sleeping  in  the 
cities  of  New  York  and  Brooklyn,  and  report  in  each  case  the  number  of  the  street, 
name  of  the  proprietor,  and  the  conditions  aflfecting  the  health  of  the  occupants. 
The  number  of  occupied  cellars  was  found  to  be  two  thousand.  Of  these  about 
one  thousand  were  half  above-ground,  with  good  aroas  front  and  rear,  and  well 
lighted  and  ventilated ;  six  hundred  were  two-thirdn  below  the  level  of  the  side- 
walk, with  less  or  no  areas,  and  hence  Lad  pmaller  windows  and  poor  ventila- 
tion;  while  the  remaining  four  hundred  had  th^nr  fcilinu;s  on  a  level  with  or 
below  the  sidewalk,  and  no  ventilation  possible  except  through  the  door,  or,  per- 
haps, through  some  hole  in  the  wall.  The  diflerence  in  the  class  of  people  oc- 
cupying these  tenpmenta  is  as  great  as  the  difforoncc  in  the  cellars  themselves. 
In  the  first  chiss  the  inspector  genomlly  found  a  single  family,  well  supported, 
clothed,  and  fed.  In  the  second  there  were  generally  two  or  more  families,  but 
ordinarily  in  ii^ood  condition,  having  some  IraJo  or  occupation  which  afforded  the 
means  of  livelihood.  In  the  third  class,  the  real  nndcrground  residcntfl  were 
found  associating  themselves  together  in  large  numbers  in  a  single  room.  Dar- 
ing the  day  they  leave  their  miserable,  loathesome  dens,  and  earn,  or  beg,  or 
steal  sufficient  to  eat  and  wear,  and  at  niglit  resort  again  to  these  abodes,  where 
they  way  be  found  at  midnight  packed  together,  men,  women,  and  children, 
with  little  or  no  regard  to  modesty  or  to  family  relations. 

The  plan  adopted  to  secure  the  desired  reform  was,  to  require  the  owners 
of  the  first  two  classes  of  cellars  to  make  such  improvements  an  would  render 
them  h.ibitable,  while  the  owners  of  the  second  class  were  to  he  compelled  to 
vacate,  cleanse,  and  close  them  as  habitations.  The  first  part  of  the  plan  has 
been  executed  with  comparative  ease.  Upward  of  one  thousand  cellars  have 
been  cleansed  and  so  reconstructed  as  to  secure  good  homes  to  a  population  of 
at  least  seven  thousand  people.  Tlic  effort  to  vacate  the  worst  cla.ss  of  cellars 
liaB  been  attended  with  many  difficulties.  The  occupants  oppose  all  attempts 
to  remove  them  abovo-^ound,  and  the  owners  resist,  as  far  as  possible,  the 
orders  vacating  their  cellars.  Partly  by  persuasion,  however,  through  a  cellar 
visitor,  selected  for  his  familiarity  with  this  class  of  people,  and  pfirtly  by  com- 
pulsion through  the  orders  of  the  Board,  the  work  has  progi'essed  satisfactorily, 
and  over  two  hundred  cellars  have  been  permanently  vacated  and  closed* 


Pubilc  Urinals. — The  Legislature  of  1867  having  appropriated  the  sum  of 
three  thousand  five  hundred  dollars  for  the  erection  of  public  drinkin-;  fountains 
and  urinals,  under  the  supervision  of  this  Board,  a  special  committee  was  ap- 
pointed in  November  to  locate  a  public  urinal.  The  committee  selected  a 
site  at  the  junction  of  Eighth  and  Ninth  Streets,  in  Astor  Place,  where  a  suitable 
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building  has  been  erected.  The  importaDce  of  this  structnro,  in  meeting  the 
necessities  of  the  public,  is  proved  by  the  uumbera  which  resort  to  it;  lliougU 
of  largo  capacity,  it  is  througed  during  the  entire  day.  It  has  been  determined, 
by  actual  coautf  that  upward  uf  one  thousand  pcr&onft  vi»it  it  daily,  llie  ap- 
propriation of  ten  thousand  dollars  from  the  excise  fund  by  the  last  Legislature, 
for  the  erection  of  additional  urinals,  will  largely  increase  these  great  public 
ooDvenionces. 

Public  Drinhing-Hydrants. — On  the  i9th  day  of  May  the  Board  appointed 
a  Special  Coniiuittec  to  select  suitable  places  for  the  location  of  driuking-hydrants, 
Aud  to  procure  estimates  of  the  cost  of  such  hydrants  when  complete  and 
ready  for  use;  and,  at  a  subsequent  meeting,  the  same  Commitleo  was  author- 
ized to  expend  a  &uai,  not  to  exceed  five  tliousand  dollars,  iu  the  erection 
of  public  drinking-hydranta.  Under  the  direciion  of  the  Special  Com- 
mittee, hydrants  of  the  most  approved  form  were  erected  in  llic  most  public 
pUices  in  the  city  of  New  York  during  the  summer  of  1809.  On  the  7th  day 
of  July  the  Board  adopted  an  ordinance,  that  no  person  shall  destroy  or  injure 
any  drinking-hydrant,  or  interfere  with  the  use  or  enjoyment  of  the  water 
therein;  nor  put  any  dirty,  poisonous,  medicinal,  or  any  noxious  substance,  into 
such  water  or  hydrant,  by  which  the  water  is  made  dangerous  or  unwholesome 
as  a  drink. 

Accumulation  of  Manure, — In  December,  1868,  the  Board  considered  many 
applications  for  perultb  to  dumjj  manure,  during  the  winter  months,  upon  certain 
vacant  lots  and  places  on' the  North  and  East  Kirers,  and  in  all  cosea  refused 
the  uppUcjitions.  The  nuisance  resulting  from  the  largo  accumulations  of 
stable-manure  was  by  this  action  materially  abated.  During  tlio  winter 
months,  however,  large  accumulations  of  manure  were  made  at  the  foot  of 
Thirty-eighth  Street  and  East  River,  and  in  several  vacant  lots  on  botli  sidoa 
of  the  city,  in  defiance  of  the  ordinances  of  the  Board.  Orders  were  made 
upon  the  owners  of  this  manure,  requiring  its  removal,  aud  many  of  those 
engaged  in  dumping  were  arrested.  By  these  means  all  such  accumulations 
were  removed  in  the  spring,  and  the  city  was  for  once  entirely  free  from  this 
nuisance. 


Transporttttion  of  Manure. — Frequent  complainta  having  been  received  in 
respect  to  the  nuisance  resulting  from  the  maimer  of  conducting  the  business 
of  loading  aud  unloading  manure  in  the  vicinity  of  the  Long  inland  Kuilroad 
depot  at  IInnter*a  Point,  the  Board,  oa  the  22d  day  of  March,  adopted  an 
ordinance,  prohibiting  the  loading  or  unloading  of  manme,  garbage,  or 
other  like  olleiihivc  matter,  within  three  hundred  feet  of  any  passenger-car, 
having  any  passengers  therein,  or  provided  for  pawengers  and  about  to  depart; 
also  prohibiting  any  car  or  vehicle,  wholly  or  partially  loaded  with  any  such 
article,  being  placud  or  allowed  to  stand  within  Uie  distance  of  three  hundred 
feet  of  any  such  car,  or  of  the  place  on  the  track  where  such  car  should  arrive 
or  depart,  within  half  an  hour  of  tlie  actiinl  or  due  mrival  or  departure  of  any 
such  passenger  car  or  train  at  or  from  such  place.   The  Sanitary  Superintendent 


was  directed  to  cause  frequent  mspedions  to  be  made  of  the  inanDcr  of  con- 
ducting the  buBinesfi  of  loadiog  and  unloading  manure  at  Ilunter's  Point,  and 
the  Attorney  was  bIbo  ordered  to  commence  actions  for  penalties  against  all 
parties  violating  the  ordinance  above  referred  to,  when  fumisLod  with  evidence 
to  that  effect.  On  the  25tb  day  of  Marcb  the  Board  adopted  an  additional 
ordinance,  probibiting  the  turning  or  stirring  (except  about  ita  removal)  of  any 
manure,  garbage,  or  other  material  that  is  liable  to  emit  offensive  exhalations, 
in  or  adjacent  to  tlie  built-up  portions  of  any  city  or  village  of  the  Metropolitan 
Sanitary  District. 

Lime  and  Shell  Burning  EstahliskmenU. — On  the  Sth  day  of  December 
orders  were  entered  by  the  Board  against  tlie  several  lime  and  sbell  buminjf 
establishments  in  the  cities  of  New  York  and  Brooklyn,  directing  the  business  to 
bo  dbcontinned  until  it  could  be  so  conducted  that  no  offensive  odors  should 
ceciipG  into  the  external  air.  The  Attorney  was  also  ordered  to  commence  suits 
against  the  proprietors  of  all  such  establiahmenta  for  violations  of  the  code  of 
Stnitary  Ordinances.  Hearings  having  been  applied  for  under  Section  14  of 
Chapter  74  of  Laws  of  1866,  evidence  was  taken  before  a  referee  in  respect  t<> 
the  condition  of  the  several  establiahmentii,  the  manner  of  conducting- the  busi- 
ness, and  the  sanitary  condition  of  the  vicinity,  winch  evidence  was  presented 
to  the  Board  as  the  basis  of  the  necessary  action.  After  a  careful  consideration 
of  the  subject,  the  orders  against  puch  establishments  as  were  located  in  the 
thickly-populated  portions  of  the  district  were  reaffirmod,  and  those  located  in 
the  suburbs  were  allowed  to  continue  the  business  upon  the  introduction  of  the 
most  approved  plans  for  rendering  it  iuofi'onsive. 

fUscfte  of  Drov^iing  Persons. — TIic  Board  continued  to  receive,  during  the 
past  year,  reports  of  the  rescue  of  drowning  persons  by  the  life-saving  apparatus 
prepared  by  the  Boaid,  and  stationed  at  tlie  several  ferries  and  other  places  where 
human  life  is  most  endangered.  Additions  wore  made  by  order  of  the 
Board  to  the  number  of  stations,  and  the  apparatus  has  been  kept  in  complete 
condition  and  repair.  The  returns  of  the  police  show  that  during  the  past 
season  one  hundred  and  eighty  drowning  persons  were  rescued  and  saved  by 
this  apparatus,  and  by  the  means  of  resuscitation  taught  to  the  force  by  an 
oflScer  of  this  Board. 

Manufacture  of  UlurnvxaUn^  Gas, — Ou  the  13th  day  of  Decemlwr,  1868, 
the  chemist  was  directed  to  report  to  the  Board  the  results  of  the  improvements 
in  the  manufacture  of  illuminating  gas,  introduced  by  the  Metropolitan  Gas 
Light  Company,  in  their  works,  and  to  what  extent  the  nuisance  com- 
plained of  had  been  abated.  Upon  the  report  of  the  chemist  the  Board 
directed  the  Attorney  to  continue  the  legal  proceedings  before  ordered  against 
the  Company,     Tlie  Company  asked  a  hearing,  which  was  granted,  before  the 

yi*fftroe  of  the  Board.  At  this  hearing  the  subject  of  the  manufacture  of  gas 
<  exhaustively  discussed  by  the  chemist  of  this  Board,  and  other  eminent 
mists  introduced  by  the  company.  The  body  of  evidence  elicited  by  that 
minatioQ  is  given  in  the  Appendix.     At  the  conclusion  of  this  hearing  a 
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memorial  was  received  from  ilio  Compoay  asking  tur  an  extension  of  the  time 
for  maldog  experimeDts  to  improve  their  works,  and  tlie  cliemist  was  ordered 
to  make  a  weekly  inapcctiou  and  report  as  to  the  condition  of  the  works  of  tliis 
CoiDpany,  and  the  progress  made  in  their  efForU  to  Iinprovu  their  methods  for 
the  manufacture  of  illominating  gas.  From  thciie  reports  it  appears  that  the 
Company  made  Bome  efforts  to  improve  their  methods  of  manufacture,  but 
nothing  very  effectual  was  accomplished. 

By  direction  of  the  Board,  the  chemist,  in  October,  examined  all  the  manu- 
factories of  illuminating  gas  in  New  York,  and  reported  upon  their  condition. 
Having,  during  the  summer,  visited  the  principal  ga&-workfi  in  Great  Britain 
and  France,  he  was  able  to  make  a  comparison  of  the  varions  methods  employed 
in  this  city  and  abroad.  From  this  report  it  appears  that  the  iron  process  of 
purification  is  almost  univerBally  in  use  abroad,  hi  this  city  it.  ia  employed 
only  by  the  New  York  Company,  and  gives  excellent  results  in  its  freedom 
from  offence.  The  Maohattau  Company  lias  so  perfected  its  dry-lime  process 
as,  in  the  opinion  of  the  chemist,  to  bo  no  longer  a  nuisance  ;  while  the  Metro- 
pnlitan  Gas  Company  still  creates  a  great  nuisance,  which,  he  believed,  conld 
be  easily  remedied  by  the  methods  employed  by  the  other  Companies.  On 
receiving  this  report,  the  Board  rouewed  legal  proceedings  against  the  last- 
named  Company. 

In  the  Appendix  will  bo  found  a  complete  abstract  of  evidence  on  tbo  whole 
subject  of  the  parifioation  of  illuminating  gases.  All  that  has  been  claimed  by 
the  Board  and  its  officers,  in  reference  to  needed  improvements  at  the  gasr- 
factories,  appears  to  be  fnlly  justified  by  the  testimony  elicited  on  the  hearing 
of  the  Metropolitan  Company. 


Inspection  and  Survey  of  Tenement- ffot^es. — The  importance  of  a  thorough 

sanitary  inspection  of  the  tenement-houses  of  New  York  and  Brooklyn  has  been 
recognized  by  this  Board  from  its  first  organization.  During  the  year  1860 
an  inspection  of  tliis  class  of  dwellings  was  commenced ;  but  the  occurrence 
of  cholera  prevented  the  execution  of  any  plan  for  such  work.  At  tbo 
commeiiceniont  of  the  present  year  the  Board  directed  its  Sjmitary  Committee 
to  mature  a  plan  for  a  thorough  Banitar)*  snrvcy  of  all  the  tencmentrhouses  in 
New  York  and  Brooklyn,  and  appointed  a  sufEcieut  number  of  inspectors  to 
completes  this  survey  before  the  boginiiing  of  another  year,  Tliis  work  has 
been  brought  to  a  succesaful  termination.  Nearly  twenty  thousand  tenement- 
houses  in  New  York,  besides  the  nearly  two  thousand  in  Brooklyn,  have  thus 
been  brought  under  an  exact  system  of  registration  of  their  structural  and  sani- 
tary condition. 

The  plan  of  inspection  pursued  baa  been  such  as  to  bring  every  tenement- 
»U5e  under  the  most  rigid  examination.  The  city  was  divided  into  teneraent- 
tonse  districts,  and  to  e:ich  nu  inspector  was  assigned.  In  the  regular  pef- 
'formance  of  his  duty  he  was  required  to  visit  in  succession  every  tenement- 
house  in  his  district.  In  the  inspoction  of  the  house  he  was  directed  to 
examine  every  room  from  cellar  \jo  attic,  and  make  full  and  accurate  notes  of 
every  material  fact  bearing  upon  the  sanitary  condition  of  the  building  in  all  its 
parts,  and  of  every  thing  relating  to  the  health  and  social  condition  of  tlto 
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occnpants.  These  notes  were  rapidly  made  in  pi*oporly  prepared  blanks.  TLesc 
blanks  when  filled  were  retunied  and  placed  on  file  in  anch  form  as  to  admit  ol' 
easy  referoncc  Tor  information.  Whenever  the  inspector  found  sanitary  defects 
which  couid  bo  remedied  he  made  such  defects  the  subject  of  special  coDiplaint, 
and  secured  their  prompt  correction.  ^| 

This  systi'matic  and  exhaustive  sanitary  survey  is  now  completed,  and  the  re-  ^" 
Bults  are  embodied  in  the  present  annual  reports  The  value  of  this  iu^pection, 
it  will  be  seen,  is  twofold :  First,  it  has  supplied  the  central  oflice  with  a 
minute  and  accurate  record  of  every  tenement-house  in  Now  York  and  Brook- 
lyn. That  record  embraces  those  facts  relating  to  the  house  and  the  occupants 
so  necessary  to  be  known  by  tlie  Superintendcut  in  the  daily  routine  of  olGoial 
duties,  and  in  the  administration  of  the  ordinances  of  this  Board.  Second,  this 
systematic  honse-to-hoase  inspection  has  brought  to  light  and  removed  Ihou- 
sands  of  domestic  nuisances  which  never  would  liave  been  diiicovercd  by  the 
ordinary  method  of  answuiing- complaint*.  The  thorough  renovation  of  tcno- 
raent-Iionses  has  been  secured  throughout  both  cities  in  a  measure  quite  impos- 
fiiblo  by  any  other  system. 

Tf/pkua  i^cwfr.— Reports  Imvintc  been  received  of  the  existence  and  prev- 
alence of  typhoid  fever  in  EnBt  Tliirtceuth  Street,  the  Board,  on  the  5th  day 
of  January,  1869,  authorized  the  Sanitary  Superintendent  to  remove  to  the 
fever  hospital  the  persons  sick,  and  to  fumigate  and  disinfect  the  premises. 
Several  cases  of  the  same  disease  were  also  reported  from  various  parts  of 
the  city.  Each  case  was  promptly  visited  by  the  oflScers  of  the  Board,  the 
sick  person  was  sent  to  the  hospital  when  practicable,  the  clothing  disinfected, 
the  rooms  fumigated,  and  disinfectants  liberally  used  in  the  privies  and  filthy 
places  about  the  house.  By  these  means  the  fever  was  soon  limited,  and  lost 
its  epidemic  character. 

Driving  ajid  SlaHght<*ring  of  Animals. — On  tli  e  6th  day  of  January  the  Board 
repealed  all  ordinances  permitting  the  driving  of  cattle,  sheep,  and  swine,  in 
the  city  of  New  York,  below  Fortieth  Street,  and  by  ordinance  prohibited  the 
slaughtering  of  animals  in  the  city  south  of  said  street.  The  butchers  generally 
having,  in  July,  1808,  stipulated  to  reraove  at  this  time  their  business  to  that 
part  of  the  city  north  of  Fortieth  Street,  the  ordinance  above  referred  to  waa 
enforced  without  opposition,  and  the  Board  granted  permits  to  those  cptab- 
lisbments  located  near  the  East  and  North  Rivers,  which  were  found  upon  in- 
spection to  bo  in  a  cleanly  condition,  and  possessing  the  faoilitiea  for  tlic  proper 
transaction  of  plnughtering,  Applicanls  for  permits  wore  required  to  advertise 
their  intention  to  erect  and  maint;nn  slaughter-houses,  thus  giving  to  parlies  in 
the  vicinity  of  the  proposed  locations  opportimity  to  show  cause  why  permits 
should  not  be  granted.  Frequent  inspections  of  slaughtering  eatablishmenta 
were  mnde  during  the  year,  and  pcnnits  were  revoked  in  cases  where  uncleun- 
Hness  and  want  of  care  in  the  transaction  of  the  business  were  apparent,  M 

Ventilation  of  Public  Building*. — The  ventilation  of  theatres  and  other 
public  buildings  was  the  subject  of  a  report  of  the  Engineer  submitted  to  the 
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Board  on  the  21st  day  of  January,  1860;  and  a  furtljer  mvestigatiou  and 
report  vraa  ordered  to  be  made  under  the  direction  of  that  officer,  assisted  by 
the  Assistant  Sanitary  Superiutendent  of  Brooklyn. 

It  will  be  seen  by  their  report  in  the  Appendix,  thnt  they  examined 
the  air  of  nearly  all  the  thentreft,  and  many  of  t!te  schools  and  court-rooms, 
charcbes  and  halls  in  the  district.  These  researches  prove  that  the  chief 
sources  of  impurity  of  the  air  in  these  various  public  rooms  is  carbonic-acid 
gas  from  respiration  and  tlic  combustion  of  gas,  and  organic  impurities.  An 
amount  of  carbonic-acid  gas  was  found  in  many  instaDcea,  as  in  school-rooms 
and  theatres,  rendering  the  air  very  detrimental  to  the  health  of  tbc  occupanls. 
Tl»e  organic  materials  consifited  in  large  part  of  the  street  dust  rendered  vola- 
tile, and  fully  fifty  per  cent  was  proved  to  be  the  fwcal  matters  of  horses. 
It  was  also  found  that  the  temperature  of  these  pnblic  places  was  excessive, 
ranging  often  as  high  as  ninety  degrees  Fahrenheil.  The  remedy  for  these 
cviU  IB  such  a  method  of  ventilation  as  will  afford  a  proper  8up}>ly  of  fresh  nir 
and  heat,  and  distribute  them  uniformly.  Tlie  plana  submitted  by  the  Engi- 
neer are  designed  to  accomplish  this  purpose. 


Kitro- Glycerine. — The  Board  considered,  on  the  26th  day  of  January, 
1869,  the  imminent  danger  to  human  life  from  the  transportation  of  nitro- 
glycerine iu  the  city  of  New  York,  and,  being  of  the  opinion  that  the  subject 
of  the  protection  of  the  city  agaiuvt  uiLro-glyeerine  is  especially  devolved  by 
law  on  the  Board  of  Metropolitan  Fire  Coramissionera,  directed  that  a  copy 
of  the  reports  of  the  Sanitary  Superintendent  and  Chemist  on  the  subject 
be  forwarded  to  that  Board  for  its  cousidenUion  and  the  necessarj"  action. 

Drainage  of  Vacant  LoU,  Brookitfn. — On  various  occasions  during  the 
season  of  186f^'C9,  the  Board  caused  notices  to  be  served  upon  the  Board  ol 
Water  and  Sewerage  Commissionci's  of  Brooklyn,  that  certain  pieces  and 
parcels  of  land,  dangerovis  to  the  public  health  on  account  of  the  stagnation 
of  aurfaco  water  thereon,  required  the  immediate  exercise  of  the  powers  cou- 
fcrred  on  said  Board  by  Chapter  687,  Laws  of  1807.  It  is  proper  to  state 
that  the  Commission  referred  to  hua  promptly  remedied  these  and  all  similar 
evils  to  which  their  attention  has  been  called. 


Permits  to  Emi'jrani-Veaach^  and  Inspection  of  Paasengers, — The  danger 
to  the  public  health  from  the  arrival  at  the  port  of  New  York  of  ships  or  ves- 
sels with  imminrant  passengers  from  places  where  disease  subject  to  quarantine 
existed,  received  the  necessarj'  attention  of  the  Board  during  the  early  part  of 
the  season  of  1869.  On  the  19th  day  of  May,  the  Board  resolved  to  grant  no 
permit  to  any  such  ship  or  vosaol  to  come  to  the  docks  of  New  York  or 
Brooklyn  until  the  Sanitary  8Dnp|i^^^-*^*^'-ii4&4B8i8taut  Sauitjuy  Superin- 
tendent for  Bn->okIyn  shall  'T^itnry  Inspector,  have 
boarded  snid  ship  or  vc**  •'•y  person  on  board, 
and  become  satisfied,  fro>  person  on  bourd 
having  any  contagioup  communicate 
to  any  other  person  ions,  evt 
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emigrant-vessel,  and  all  vessels  from  infected  ports  arriving  at  New  York,  bav6 
been  examined  during  the  season.  The  total  number  of  these  inspections  is 
as  follows :  Emigrant  sailing-vessels,  thirty-three,  bringing  four  thousand  four 
hundred  and  eighty-six  passengers;  emigrant-steamers,  one  hundred,  brining 
seventy-two  thousand  three  hundred  and  ninety-five  passengers.  Notwithstand- 
ing the  rigid  enforcement  of  quarantine  regulations  by  the  Health  Officer,  there  is 
always  a  liability  that  immigrants,  exposed  to  contagious  diseases,  will  reach  the 
city  and  become  the  centres  of  infection.  There  is  also  great  danger  from  in- 
fected clothing  and  bedding  of  ships  which  is  frequently  stored  in  the  city,  and 
sold  to  the  poor.  The  inspector  secured  the  destruction,  by  fire,  of  one  thou- 
sand six  hundred  and  seventy-five  steerage  beds,  which  had  become  dangerous 
from  exposure  to  sraall-pox.  In  connection  with  the  inspection  of  emigrant- 
vessels,  the  inspector  examined  the  lodging  and  boarding  houses  of  sailors  and 
immigrants,  the  wharves  and  picfs,  the  sewer-outlets,  etc.,  obtaining  much  valu- 
able information  relating  to  tiic  sanitary  condition  of  our  mercantile  marine, 
and  water  fronts,  which  is  embodied  in  the  report  of  the  Superintendents 

Diseased  Smne. — A  large  number  of  diseased  swine,  en  route  from  the 
West,  having  been  slaughtered,  their  carcasses,  upon  their  arrival  in  New 
York,  were  seized  by  an  officer  of  this  Board,  and  conveyed  to  the  dock  of 
the  New  York  Rendering  Company.  On  the  16th  day  of  March  the  lioard 
directed  the  Sanitary  Superintendent  to  make  a  prompt  and  careful  inspection 
of  the  hogs  seized,  and  that  all  such  as  were  found  to  be  unsafe  for  human  food 
should  be  under  the  care  of  an  officer  or  agent  of  the  Board  until  such  disposition 
could  be  made  of  them  as  would  preclude  their  being  used  as  food,  and  that  any 
portion  of  eaid  hogs  safe  for  food  be  left  at  the  disposal  of  parties  appearing  to 
be  entitled  to  them.  Under  the  authority  conferred  by  the  Board,  the  Sani- 
tary Superintendent  procured  such  disposition  of  the  dead  animals  that  the 
public  health  did  not  suffi?r  thereby. 

Street  Cleaning, — On  the  16th  day  of  March  the  Board  instructed  the 
Sanitary  Superintendent  to  require  the  inspectors  to  report  the  names  of  those 
streets  in  their  respective  districts  which,  from  their  condition,  require  imme- 
diate cleaning,  lie  was  also  directed  to  report  to  the  Board  fi'om  time  to 
time  the  naujes  of  the  streets  which,  in  his  judgment,  require  cleaning 
oftener  than  is  provided  for  by  the  contract  for  cleaning  the  streets.  At  vari- 
ous times  during  the  year  the  Sanitiry  Superintendent  was  authorized  to  clean 
and  disinfect  such  streets  and  parts  of  streets  as  were  found  in  a  condition 
dangerous  to  the  public  health,  and  wliich  required  cleaning  oftener  tlian  pro- 
vided for  by  the  city  contract,  the  expense  to  be  paid  from  a  small  appropria- 
tion made  by  the  LcgiHlature  of  1807,  for  that  iiurp«)se.  The  work  consisted  in 
thorouglily  cleaning  and  washing  out  the  glitters,  and  gathering  street  dirt  into 
heaps  for  the  contrartors  to  cart  away,  excepting  in  certain  streets  from  which 
the  Board  did  the  carting. 

The  total  Ifiigtii  (if  htrcfrtH  ch.*aiied  at  tlie  expensr;  of  the  Board  and  paid  for 
(mt  ot'j-pecial  funds  av<;rai;<'d  betw^-cn  forty-five  and  forty-ciiflit  niilos  per  week. 
This  work  comprised  llic  removal  of  the  dirt  from  certain  ntrcets  only,  and  in  all 


oilier  streets  Iho  dirt  was  swept  and  hoed  into  heaps,  tn^^mera  were  cleaner 
and  swept,  and,  until  scarcity  of  water  forbade,  in  J>eptember,  tbe  bydraiita  and 
hose  wcro  freely  employed  to  wasb  out  all  filthy  gutters.  About  one-fifth  por- 
tion of  all  tbe  streets  between  the  Battery  and  Central  Park  were  ibuB  cleaned 
and  disinfected,  the  aggregate  length  of  theae  streets  sonth  of  the  Park  being 
about  two  hundred  and  thirty-five  miles.  The  Sixtli,  Fourteenth,  Fourth, 
Tenth,  Eleventh,  Sixteenth,  and  Twentieth  Wards  received  more  of  thia  extra 
cleaning  than  other  wards,  principally  in  the  fitrerta  occupied  by  tenement- 
Iiouscs. 

The  gutters  and  most  filthy  portions  of  slreeta  were  disinfected.  For  tbia 
purpose  the  oil  of  coal-tar  was  largely  used.  It  was  sprinkled  from  ordinar)^ 
ftprinkling-can?.  Quick-lime  and  chloride  of  lime  were  separately  nscd,  also,  in 
places  for  which  they  chanced  to  be  best  adapted,  and  in  certain  quarters  where 
excessive  dampne^B  and  the  production  of  sulphuretted  gas  prevoilcd. 

Tlie  quantities  of  uiatorials  used  in  disinfecting  streets  amounted  to  twb 
thousaml  six  hundred  and  ninety-five  gnllons  of  heavy  oil  of  coal-tar,  two 
liundred  and  sixty-three  casks  of  quick-lime,  and  one  thousand  nine  hundred 
and  fifty-two  pounds  chloride  of  lime.  Tlio  total  cost  of  this  work  was 
$3,547.64. 

Care  of  Boga  having  Hydrophobia. — Owing  to  the  occurrence  of  several 
cases  of  hydrophobia  among  dogs  in  different  parts  of  tbe  district,  tbe  Board, 
on  the  25th  day  of  March,  adopted  a  sanitary  regulation  making  it  the  duty 
of  the  officers,  agents,  and  men  of  the  Metropolitan  Police,  to  kill  promptly 
every  dog  or  other  quadruped  found  in  the  sanitary  district,  which  is  in  good 
faith  believed  to  have  the  hydrophobia,  or  ^o  have  been  bitten  by  any  animal 
having  such  disease,  and  authorizing  and  directing  gaid  police  officers  to  kill 
every  dog  appearing  to  bo  sickly,  eonaeiated,  or  diseased,  found  in  said  district 
at  large,  and  not  in  charge  and  appearing  to  be  under  the  care  and  control  of 
some  owner  or  other  proper  custodian.  The  regulation  above  referred  to  also 
requires  a  report  to  be  made  to  the  Sanitary  Superintendent,  of  every  caae  of 
killing  of  any  dog,  by  police  officers,  and  when  and  where  the  same  was  killed, 
and  also  every  case  of  any  dog  having,  or  which  is  believed  liable  to  have,  or 
has  been  exposed  to  hydrophobia,  and  when  and  where  said  dog  was  hist  seen 
or  is  likely  to  be  found,  and  a  description  thereof,  and  the  Board  in  said  regu- 
lation assumes  all  the  responsibility  for  anch  killing,  pursnnnt  to  the  4th  sec- 
tion of  Chapter  9o6,  Laws  of  1867,  providing  such  act  shall  bo  in  good  faith 
iu  the  supposed  discharge  of  duty. 

Drainage  of  Vacant  LoUj  Kew  YorJc, — ^Thc  accumulation  of  stagnant  water 
upuu  the  vacant  lota  between  Fifty-uintli  and  Sixty-fifth  Streets  and  Third  and 
Fifth  Avenues,  caused  by  the  obstruction  of  the  natural  watercourses,  seriously 
endangered  the  health  of  residents  in  that  vicinity  during  the  early  part  of  the 
season  of  1  SCO.  On  the  27th  day  of  May  the  Engineer  was  directed  to  report  the 
necessary  facts  and  particulai's  upoa  which  the  Board  could  base  the  proper 
orders  for  the  abatement  of  the  nni!*ance,  and  on  the  9th  day  of  June  orders 
were  issued  which  required  the  opening  of  the  old  watercourses.     This  work, 
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iiO¥f  I'/trnpUitfAf  i«%'/lv<rij  tJjt  cofi^tniction  fff  dRtin**  btlow  the  sowers  alrea^ly 
Ijii'l  m  ^ivtind  ttinstii^f  tiu4  axVindtsd  to  Tljinl  Arenne,  where  the  main  drain 
tittU^ri'A  till;  i><;w(*r,  T}iU  'iraii»ai^f;  h&i  hi^i  the  effect  to  rcuderthe  ^atarated 
ii'/jj  <>f  tin:  titivtinl  h]tM:kM  oveHloNfe/l  dn*  and  healthfo]. 

Variouh  other  l'ieaIiti/;>»  in  the  u»<iCCDfiied  jyiitiouB  of  the  city  of  New  York 
weni  «tti'>  rf:Ji(!ved  of  Hta^iant  wafirr  by  niea»urc^  inaugorated  by  the  B<:>ard, 
itrid  the  improved  drainaf^e  exercified  a  inoHt  favoraLlc  inflaenccupon  the  health 
of  the  M;veral  neif^hborh'/odH. 

UttnovtU  of  Dead  AnimaU,  Brooklyn, — By  rcaffon  of  the  failure  of  the  proper 
pnKieH  to  remove  dead  aitimalft  frf^m  the  streets  of  Brooklyn,  the  Assistant 
Huiiitury  Kuperiiiteiident  for  that  city  was,  on  the  12th  day  of  April,  ordered 
to  enuHu  the  dead  unimalfl  found  lying  in  the  Ktrcctii,  or  public  grounds,  or  places 
in  that  eityi  to  he  removed  to  mime  proper  place,  until  the  further  order  of  the 
Jtonrd.  Under  arrungemcntH  made  by  tliat  officer,  the  nuisance  was  promptly 
ahated.  OomplnintH  having  been  received  in  respect  to  the  nuisance  from  dead 
niiimiilH  and  oifal  upon  the  nlioreH  of  the  Bay,  in  the  Eighth  Ward,  Brooklyn,  the 
Koiird,  Oh  the  1 0th  day  of  May,  authorized  the  CommiBsioners  resident  in  that  city 
to  i-uiiw*  the  inmiediatit  rfriiioviil  of  tlie  olVcnhive  material.  Unauthorized  par- 
ties liaviiig  i:otiimeticed  the  bnnuiei*K  of  reiidering  dead  animals  and  other  offen- 
nivi!  iiiiiniiil  iMtttti^r  upon  a  lioat  mtar  tlie  foot  of  a4th  Htreet,  Brooklyn,  the 
Hoanl,  on  th"  ftoth  day  of  Jinu',  ord<ir<:d  said  oflal-bout  to  be  immediately  re- 
i»ovi*»l  »t  h'ttfcl  ;*,'****»  jlf»'t  (Votn  till;  (thore  of  any  part  of  the  Mctrojwlitan  Dia- 
trif'l,  'J  Ut'.  owiiiri*  of  th<'  <'itlnhli>ihm<'nt  having  faih'd  to  eoinply  with  the  order 
of  till!  l5oHi'df  the  AwblcliiMl  Hunjlury  hnpfrinUMid<:iit  of  lirooldyn  waH,  on  the 
•/ad  day  of  j|iil>,  ^im•'U■*\  to  'li'tttju,  dihiiifiTt,  uiid  fiiniiguii!  thiA  otKd  or  ren- 
dering boat,  lOid  !>/  'ttii&«-  )U  iioMM 'bale,  ij-tjiovid. 

On  lint  iM/lh  tU)  of  Juki  ,  \U*  Ho«id  nd'fpiid  fin  o»d;o«h/e,  tlmt  no  boat 
11%'  vi-fcw'b  having  o«  \s'tM*\  '/»  t>fM)o{/  liny  oltii»»-(vi'  uioMtid  ttf  nnininl  nmttcr 
rJiiill  ri/iiii-  Mrjilitn  \fi*i*i  U»\,  ^Mi'm^  u  i-piMwl  pii»/ol  ',t  tliift  Mo(i|.,|^  of  any 
pari  nf  lh<-  «ho*'*,  t,t  ut  Mny  \n>  t  'H  »\;'\^  o>  <h'  'liy  of  li*.,»,Hyii,  <»r  hotwecn 
kiiid  lily  uu'i  Siw  Voifc  rny  uwi  *i»'  Ni.mo"^.  */'.|,i  t^  may  h,.  iM.,,,.HK:jpy  for 
till'  It  11  [AUm  H»d  iinioKil  Ut  die  *#/.o,>  'J  .»t>\.  «/ll*ir»>j  nhnniiU  or  matter 
find  iIhaUIk  pro"ra<»  '4  tiwU  OUit  ••«' h  uh,tui,].  «*,.(  „,^„„„)  |,^,^^^,f  |^^,  ^^^^^ 
niudiMi'd  v»i»li"Ml  fcii'h  pMM*i»  ui  uuy  p'/.**l  «.H....  *,.,.  ,„,(,.  ^^i*  (i^^.  ^j^^^^^  ^^^ 
Ihi:  MrtM'pohtan  hliiiilli*)'    l*M*M».  ^'/Ilh  'ft   t\>'    <^..Mi,„. 

ifnavM  ntijil  po   H'tn'"t*  (fnhihihi,,.      » h>    D  -     .".;;.  .j,.,   „\   April,  ,i,„i  m 

vurioHB   */llii»    tiM*'.!   dtoo.(y   M..    >'.o    i"',^;.  U'    I-     ..j   ..,.Jm.,| in  Imusos 

(.,  \,v  suruUA  p*i'--'i '.  f^''0..»  W,*  l'"|'''*  '-'-'■     i »   mov,  „,„.„  ji^^, 

ri'»lilJ''H^:   "^  <•*"    «»""'">    f-'-'p'""'""''"'    ""•'  •  '"'•  '■•"  •■    '">'.  (7  )r„.n|,   of 

want  of  rip"t*i  "»'»'  ^"  *'"'»""  *'•''"*"""" 

ih„rn,Mrrot',»"»'f  "^^"'  ^''/'''"'  ^'"''"       '  '* ' »  •'M.M.,„|,«rx 

*i.i,H'rmU^iident,  itii-p^'M^.tli'-  ' ' 1 ,  .„„^,,; 

ingbon..,  ^^H',  "'"*  "*'"'    't*V/'''.T    i"  '    i'  "   "     ^'"' '^^^'* 

,^'We,lThiny-':iK»'<''  '^""■''  '^   '*•    '"    ' ■ '»"?  •■(  Apr.: 
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J3  tbe  business  to  he  discontinued  uulil  it  sliouM  be  so  conducted  as  to 

be  inoffensive,  atui  until  the  parties  engajrod  llicrein  receive  {Mjrmits  from  lUia 
Board.  VHrious  improvements  having  l>ecn  made  in  the  boats  and  barges,  as 
well  as  ill  the  manner  of  conducting  the  business,  the  Board,  on  the  9th 
day  of  June,  granted  permits  in  the  form  recommended  by  the  Sanitary 
Committee. 

Glanders, — Numerous  complaints  havmg  been  made  of  tlie  hirge  number 
of  liorips  suffering  from  glanders  and  farcy,  on  the  3d  day  of  May  ibe  Board 
adopted  an  ordinance,  proliibiting  any  jwrson  from  keeping  or  redlining,  at 
any  plaeo  within  or  adjacent  to  the  built-up  portions  of  any  city  or  village  in 
the  Metropolitan  Sanitary  District,  any  horse,  aas,  or  colt,  having  the  disease 
kuown  as  glanders  or  farcy. 

Swine  and  Goals. — On  the  19th  of  May  the  Board  adopted  an  ordinance, 
prohibiting  any  i)cr?on  from  iiUowtug  any  swine  or  goat  to  run  at  large  in  any 
city;  and  from  keeping  any  swine  or  goat,  without  the  permit  of  this  Board, 
within  1,000  feet  of  any  residence  or  place  of  business  in  any  city  or  village 
in  the  Metropolitan  District, 

Omhatfe  on  Vacant  Lots. — On  ihe  26lh  day  of  May  tlie  Board  directed  the 
Sanitary  Superiot^odent  to  furnish  such  information,  iu  respect  to  the  dumping 
of  garbage  and  other  offensive  material  upon  vacant  lota,  as  to  enable  the 
Boaisi  to  Issue  the  necessarj'  orders  for  the  abatement  of  the  nuisance. 
And  at  varioufl  other  times  during  the  year,  the  Board,  by  orders,  suits  for 
IKjnaltietj,  and,  in  some  cases,  by  arrests  for  violations  of  the  Sanitary  Ordi- 
nances, succeeded  in  preventing  the  use  of  offensive  material  for  filling  vacant 
lots  and  constructing  new  streets. 

Night- Scavengers, — In  the  month  of  June  the  Board  caused  a  thorough 
inspection  to  be  made  of  the  cart*  and  utensils  used  by  night-scavengers,  and  a 
careful  examination  of  the  niuJe  in  which  that  importint  brauch  of  sanitary 
work  is  ]Hjrfonned  in  tlie  district.  All  liceuses  to  n^i;litr»oavengei*s  having 
been  revoked,  now  licenses  were  issued  to  such  parties  as  were  found  to 
possess  carts  and  utensils  of  proper  constniction,  and  in  complete  repair,  and 
who,  by  the  observance  of  the  rules  in  respect  to  cleanliDess  and  disiufectlon, 
performed  their  work  in  a  manner  as  inoffensive  as  the  nature  of  tlie  business 
wonld  admit.  In  owler  to  secure  greater  efficiency  in  the  disinfection  of  the 
contents  of  privies,  the  chemist  was  directed  to  select  the  most  suitable  agent 
for  this  purpose.  He  reported  that,  on  experiment,  sesquichloridc  of  iron  was 
found  to  be  the  most  powerfiil  privy-disinfect<»nt  known.  Accordingly,  the 
Superifitemlont  required  the  scavengers  to  employ  this  agent  in  suitable  quan- 
tities, ar  an  equivalent  amount  of  some  disinfcctaiil  of  recognized  power.  The 
result  of  a  careful  superintendence  of  the  work,  and  of  the  use  of  proper 
dbinfecLnnts,  has  been  a  marked  reUcf  from  the  inherent  offensivencss  of  the 
business. 
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Analysis  of  M'tlk, — For  the  purpose  of  determining  the  purity  of  the  milks 
supplied  to  Xew  York  hy  wholesale  nud  retail  dealers,  the  chemist  entered 
upon  (lu  extended  analysis  uf  this  arlii'Io  of  food  obtained  from  such  dealers. 
The  iDveatigatiou  wil«  ko  conducted  a«  to  te«t  the  milk  as  found  at  all 
the  grent  country  depots.,  aud  as  taken  from  nearly  cverj'  retail  dealer's  cart. 
The  results  of  this  aualyai!!  will  be  found  in  the  Appendix, 


Smail-PfKp — Vaccination, — Owing  to  an  increase  in  the  number  of  caaea  of 
small-pox,  on  the  22d  day  of  Febrnary  the  Board  ordered  ten  thousand  notices 
to  be  printed  and  posited,  containing  the  uames  and  locations  of  iu&titutions  at 
which  any  and  all  pci-sons  may  be  vaccinated  free  of  charj^e.  As  a  i-Cault  of 
this  notice,  the  number  of  pei'sons  applying  for  vaccbation  at  the  several  dis- 
pensaries was  largely  increased. 

Notwithstanding  the  care  of  the  Board  to  thoroughly  isolate  every  reported 
case  of  small-pox,  and  disiofeet  the  rooms  of  the  sick,  and  their  clothing  and  bed- 
ding, and  vaccinate  every  person  expost'd  to  the  iufeetion,  this  disease  gradually 
increased  in  New  York  during  the  winter  months,  and  in  May  appeared  in  so 
many  new  aud  widely-separated  localities,  that  tho  Board  had  good  reason  to 
apprehend  an  epidemic  of  small-pox.  The  history  of  small-pox  in  New  York 
for  the  last  sixty  years  shows  that,  at  periods  varying  from  three  to  live  years,  it 
has  been  epidemic,  and  that  these  epidemics  vary  in  intensity  according  to  the 
amount  of  vaccination.  The  last  epidemic  occurred  in  1865,  and  since  that  pe- 
riod vaccination  has  been  greatly  neglected,  as  appeiu's  fi-om  the  inspection  of 
several  of  tho  public  schools  by  tho  Inspectors,  The  number  of  unvaccinated 
sometimes  exceeded  fifty  per  cent.  There  can  be  no  doubt  that  New  York  was 
ripe  for  such  an  epideiuic  ai*  had  visited  it  so  fref[uently  heretofore.  The  danger 
was  also  increased  by  tho  unusual  prevalence  of  small-pox  iu  California,  and  iu 
many  large  Western  towns,  and  in  Canada.  To  these  sources  of  expiwure  must 
ho  added  the  emigrant-vessels  which  at  that  time  wore  crowded  with  jMisstn- 
gers,  and  nearly  all  of  which  brought  many  cases  of  small-pox.  T"  meet  this 
emei-gency,  it  was  determined  to  offer  vaccination  to  the  entire  city  by  syste- 
matic house-to-house  visitation.  Accordingly,  tho  Board,  on  the  27th  day  of 
May,  appointed  sixty  Assistant  Sanitary  Inspectors  to  aid  the  officers  of  the 
Board  in  the  immediate  vaccination  of  idl  persons  requiring  the  same,  aud  au- 
thorized the  Sanitary  Committee  to  purchase  the  necessary'  vaccine  virus.  The 
work  was  completed  in  six  weeks.  The  total  number  of  persons  vaccinated 
was  upward  of  ihiily  thousand,  and  it  is  estimated  that  tin  equal  number  were 
vaccinated  at  the  dispensaries,  and  by  physicians.  The  number  of  families 
visited  was  one  hundred  and  fifty  thousand,  and  the  number  to  whom  vacci- 
nation was  offered  did  not  fall  far  shoii  of  seven  huTidred  thousand  persons, 
Tlic  result  was  mo&i  satisfactory  :  the  number  of  cases  of  small-j>ox  began  to 
diminish  as  soon  a«  the  work  was  fairly  begun,  .snd  during  the  fuUowing  sum- 
mer and  autumn  the  city  was  as  free  as  usual  from  the  disease. 

T>uring  the  period  of  vaccination  in  New  York  the  Inspectors  in  the  coun- 
try dbtriets  wore  supplied  with  vaccine  virus,  and  directed  to  uffcr  free  vacci- 
nation, Tliis  action  led  to  the  vaccination  of  large  numbers  in  the  different 
districts,  especially  where  smnll-pox  had  nppcnred. 
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SiraWf  Bcddinffy  etc.,  from  Vessels, — On  tLe  7th  day  of  July  the  BoArd 
adopted  an  ordinance  that  no  owner,  part-owner,  olmrtcrcr,  agent,  or  consignee 
of  any  vessel,  nor  any  officer  or  person  Iiavinjj  charge  or  control  of  the  same, 
shall  allow  to  be  cast  thcrtffroin  into  any  public  waters  of  tho  Metropolitan 
Sanitary  District  any  Btraw,  bedding,  clothing,  or  other  substance  from  any 
foreign  port,  or  port  aonth  of  Cape  Ilcniopcn,  without  a  permit  from  the 
Board,  except  as  allowed  by  Qaarautino  regulationa. 

Accidents  upon  Street  Railroads, — The  frequency  of  accidenta,  by  reason  of 
persona  getting  upon  or  off  the  front  platform  of  horse-cars  while  the  same  are 
in  motion,  appearing  to  indicate  a  needless  exposure  of  life,  the  Board  invited 
each  of  the  companies  owning  or  running  such  cars  in  the  Metropolitan  Sanitary 
District,  to  appoint  a  representative  to  meet  with  the  Board  ou  the  14th  day 
of  July,  for  the  consideration  of  the  proper  means  for  remedying  the  evil  re- 
ferred to.  After  hearing  the  statements  of  the  officers  of  the  several  railroad 
companies,  it  appearing  that  no  practical  plan  or  device  is  yet  known  for  the 
entire  prevention  of  accidents  of  this  character,  the  Board  postponed  tlie  con- 
siderntion  of  the  subject  until  additional  inforuiatiou  and  facts  could  be  col- 
lected upon  which  to  baso  the  required  action. 

Nets  York  Rtudering  Company, — On  the  14th  day  of  July,  and  at  eubse- 

quont  meeting?,  the  Board  considered  tho  testimony  taken  in  tlie  case  of  the 
New  York  Reudering  Company,  located  at  the  foot  of  West  38lh  Street,  and 
engaged  in  the  business  of  rendering  and  utilizing  tho  dead  animals  and  ofl'ul 
collected  in  Iho  city  of  New  York,  under  a  contract  with  llie  city  anthoritie& 

After  a  careful  consideration  of  the  facts  in  the  case,  and  of  the  rehitivo 
extent  of  the  measures  necessarily  resulting  from  the  dead  nuimals  and  oQot  of 
the  city,  whether  collected  ami  removed  daily  from  tho  city,  or  consumed  by 
the  process  employed  by  the  New  York  Rendering  C^tnpuiiy,  tho  Board,  ou 
the  22d  day  of  September,  resolved  to  issue  a  permit  to  said  company  to  con- 
duct its  business  at  the  foot  of  West  38th  Street  until  the  Ist  day  of  May, 
1870,  provided  the  same  be  conducted  by  present  or  improved  methods,  in  a 
manner  least  prejudicial  to  the  public  health,  which  may  be  practicable  ;  it 
being  expressly  understood  that  the  company  will  before  that  date  secure  a 
new  location,  and  construct  such  new  buildings  as  will  insure  the  practical  re- 
moval of  the  nuisance  complained  of.  On  the  22d  liay  of  October  the  Board 
adopted  a  form  of  permit  to  the  New  York  Rendering  Company,  containing 
rigid  and  specific  restrictions  as  to  cleanliness  and  care  iu  the  tmnsuction  of  its 
business. 


Garbage  and  Garbage- Boxes, — On  the  18th  day  of  July  the  Sanitary  Super- 
intendent and  the  Assistant  Sanitaiy  Superintendent,  Brookl}"!),  were  directed 
to  give  particular  attention  to  the  enforcement  of  that  part  of  the  sanitary  code 
relating  to  the  ])ropcr  care  of  garbage,  and  were  authorized  to  incur  the  noces- 
Bary  expense  in  printing  and  circulating  notices  in  respect  to  the  same.  On 
the  27lh  of  October  the  Engineer  was  directed  to  examine  the  subject  of  gar- 
bage-boxes, with  reference  to  the  best  style  and  form  of  the  same,  and  to  report 
to  tho  Board. 
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The  result  of  tliia  effort  to  secure  better  care  of  garbage  amonj^r  the  tcnc- 
ment-lionscs  has  been  very  favorable.  The  kind  of  irarbfige  receptuclc  best 
adapted  to  the  want*  of  the  mass  of  people  was  decided  to  bo  a  barrel  or  half- 
barrel.  The  instructions  pven  by  means  of  the  notices  distributed  by  the 
Superintendent  have  been  generally  followed,  and  the  nuisance  created  by  throw- 
ing the  garbage  into  the  streets  has  been  considerably  abated.  The  ^^arbage, 
however,  cannot  be  properly  disposed  of  until  the  ashes  and  swill  are  sepa- 
rately stored,  and  both  are  systematically  removed  and  utilized. 


Management  of  Ttnement-Hoxtses. — Tlie  necessity  of  bring;ing  the  tenement- 
houses  under  nioro  stringent  local  government,  led  the  Board  to  direct  the 
Sanitary  Cominilt^o  to  examine  into  the  present  management  of  tenement- 
houses,  and  report  such  improvements  as  were  deemed  necessary.  On  tlic 
8th  of  September  the  Committee  reported  tliat  they  had  made  extended  tours 
throuEfh  the  tcncmcnl-house  diHlricts  of  the  city,  and  had  made  personal  ex- 
ination  as  to  tlic  management  and  condition  of  the  larger  buildings  of  this  class. 
In  general,  they  found  that  the  worst  class  of  tencment-honses  were  those  where 
a  landlord  had  acconunodatior.s  for  ten  families  and  these  buildings  comprise 
more  than  half  of  the  tciieuicnt-houses  of  the  city,  and  accommodate  fully  two- 
thirds  of  the  entire  tenement-house  population.  Where  the  number  of  families 
living  under  one  owner  exceeded  ten,  it  was  found  that  such  owner  was 
engaged  in  the  keeping  of  a  tenement -bouec  or  tenement-houses,  as  a  business, 
and  generally  as  a  spceulation.  He  was  seeking  a  certain  percentage  on  his 
outlay,  and  that  percentage  very  rarely  foil  below  fifteen  per  cent.,  and  fre- 
quently exceeded  thirty  per  cent.  It  is  among  this  class  of  tenement-houses 
tliat  nearly  all  the  evils  of  the  tenement-house  system  in  New  York  iire  found. 
In  whatever  part  of  the  city  the  Conimiltee  visited  these  establishments,  with  a 
few  exceptions  hereafter  to  be  noticed,  the  same  conditions  existed.  The  little 
colony  exhibit  in  their  rooms,  and  in  the  areas  around  their  dwellings,  extreme 
waut  of  care.  The  street  in  front  of  the  place  was  reeking  with  slops  and  gar- 
bage; the  alleys  and  passage-ways  were  foul  with  excrements;  the  court  was 
imperfectly  paved,  wet,  and  covered  with  domestic  refuse ;  the  privios,  located 
in  a  close  court  between  the  rear  and  front  houses,  were  dilapidated,  and  gave  out 
volumes  of  noisome  odors,  which  tilled  the  whole  area,  and  wa.s  dif  used  through 
nil  the  rooms  opening  upon  it;  and  the  halls  and  apartments  of  the  wietche*! 
occupants  were  close,  unventilatcd,  and  unclean.  The  complaint  was  universal 
Rmoug  the  tenants  that  they  are  entirely  uueared  for»and  that  the  only  answer 
to  their  requests  to  have  the  place  put  in  order,  by  repairs  and  necessary  im- 
provements was,  that  they  must  pay  their  rent  or  leave,  bujuiiy  often  disclosed 
the  fact  that  the  owner  of  the  property  was  a  wealthy  gentleman  or  lady,  cither 
living  iu  an  aristocratic  part  of  the  city  or  in  n  neighboring  city,  or,  as  was  oc- 
casionally found  to  be  the  case,  in  Europe.  The  property  is  usually  managed 
entirely  by  an  agent,  whose  instructions  are  simple  but  emphatic,  viz.,  collect 
the  rents  iu  advance,  or,  failing,  eject  the  uccupanti 

The  Committee  were  of  the  opinion  that  the  public  health  requires  that  all 
tenement-houses,  or  groups  of  contiguous  houses  having  the  same  owner,  having 
accommodations  for  ten  familcis  or  upward,  should  be  placed  under  the  super- 
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TiitioD  of  a  superintendent,  hoosckcoper,  or  ovcrsocr,  selected  and  compGnsatcd 
by  tlic  owner,  who,  as  the  accredited  agent  of  tbe  properly,  slmll  be  lield 
responsible  to  tbia  Board  for  the  faithful  execution  of  the  provisions  of  the 
Tcoement-bouse  Act,  and  of  such  ordinance*  and  regulations  relatinj;  to  teno- 
ment-houscs  as  tliis  Board  may  from  time  to  time  adopt.  Tlie  report  was 
referred  to  the  Counsel,  who  reported  that  the  Board  bad  no  legal  power  to 
enforce  such  an  ordinance  or  regulation. 

Wathintjion  and  FuHon  MarheU. — On  the  4th  day  of  August  the  Sanitary 
Superintendent  was  directed  lo  make,  or  cause  to  be  made,  a  thorough  inspec- 
tion of  "Washington  and  Fulton  Marketi>,and  the  stalls  and  stands  around  them, 
and  report  what  modifications  and  improvements  are  ueeessar)-  to  place  these 
market*,  stalls,  and  standi?,  in  a  proper  sanitary  condition.  The  facts  obtJiincd 
prove  that  lliesc  markets  are  totally  luitit  for  their  purposes.  The  structures  are 
in  the  last  stages  of  decay  and  dilapidalioii,  and  are  impregnated  with  the  foul 
emanations  from  tlie  nccumulatvd  tilth  which  underlies  thera.  AU  kinds  of 
vegetables  and  meats  undergo  rapid  changes  when  placed  in  them,  and  are 
soon  rendered  unfit  for  human  food.  Most  of  the  stalls  and  stands  around  the 
markets  were  found  in  a  similar  condition. 

The  reports  of  tlie  Superintendent  were  referred  to  the  Attorney  for  exami- 
nation, and  report  as  to  the  power  of  the  Board  in  the  premises.  The  Attorney 
reported  that,  while  the  time  fixed  by  the  Act  of  the  Legislature  of  1867,  for- 
bidding the  Board  from  taking  steps  toward  the  removal  of  the  stands  and 
atnll:^,  prior  to  July  1,  1809,  had  expired,  the  injunctiona  of  the  Court  stil]  re- 
mained in  foroc,  and  the  Board  could  not  proceed  except  against  stalls  and 
stands  not"  protected  by  the  injunctions.  Orders  were  accordingly^  made 
against  such  stalls  and  standi*. 

During  the  year  1809  four  new  and  admirably-arranged  markets  have 
been  opened  in  portious  of  the  city  where  market  aeeoniniodations  were  greatly 
needed,  viz. :  East  34th  Street  Market,  between  2d  and  3d  Avenues ;  Croton 
Market,  on  East  42d  Street,  between  Lexington  and  4th  Avenues ;  and  Central 
Market,  ou  48th  Street,  between  7th  Avenue  and  Broadway.  A  fourth  market, 
of  still  lai*gcr  dimensions,  is  about  to  be  erected  at  the  foot  of  34tli  Street  and 
North  Hivcr.  x\n  important  improvement  has  also  been  made  in  the  Fish 
Market,  at  Fulton  Market,  by  the  erection  of  a  new  and  commodious  building. 
These  new  markets  arc  supplying  a  great  sanitary  necessity  of  New  York, 
and  their  orgimizatiou  has  met  the  cordial  approval  and  support  of  this  Board, 

Water  Supply  for  Clfansin/f. — The  attention  of  the  Board  was  called  to  the 
question  of  lui  increiised  water  supply  lo  the  city  of  New  York,  fer  wuiitary 
cleansing,  from  tlic  failure  of  the  soiuves  of  the  Orotor»  during  the  past  summer. 
At  a  period  when  the  danger  to  the  public  health  frum  decomposing  filth  around 
the  homes  of  ihe  poor,  and  in  the  streets  and  public  jilaees,  was  greatest,  the 
usual  watur  supply  so  far  failed  as  to  render  necessary  the  most  stinted  use  by  the 
public,  and  the  complete  prohibition  of  it^  employment  on  the  streets.  I^  in 
such  an  exigency,  any  of  the  more  fatal  and  wide-spread  epidemics  shonld  bo 
prevalent,  the  result  would  be  moat  disastrous  to  the  public  health. 
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In  view  of  these  facts,  the  Board,  on  the  8th  of  September,  directed  the 
Engineer  to  report  a  plan,  with  the  necessary  details  and  estimates,  by  whicb 
the  city  can  be  supplied  with  river-water  for  purposes  of  cleansing.  The  report 
(sec  Appendix)  embodies  a  mass  of  facts,  relating  to  the  supply  of  water 
from  the  arljacent  rivers  of  great  practical  value  and  importance.  It  appears 
that  it  is  not  only  possible  to  derive  an  inexhaustible  supply  of  water  from  the 
rivers  for  sanitary  uses,  but  that  the  necessary  works  would  not  be  expensive, 
in  comparison  with  other  public  works.  And  especially  does  the  co^t  appear 
insignificant  when  we  consider  the  Enr-reaching  benefits  which  would  follow  the 
completion  of  such  an  enterprise.  The  value  of  this  new  water  supply  is  not 
limited  to  street  and  house  cleansing,  but  would  add  greatly  to  the  facility  with 
which  public  baths  could  be  supplied  to  the  laboring-classes  in  the  quarters 
where  they  would  be  most  accessible.  The  Engineer  also  shows  how  this  water 
supply  can  bo  utilized.  As  a  means  of  extinguishing  fires,  it  would  have  a 
power  far  greater  than  fire-engines,  and  might,  if  thus  employed,  not  only  save 
the  Croton  water,  but  reduce  to  a  minimum  the  expen.^e3  of  the  fire  depart- 
ment It  would  aL;o  furnish  a  motor-power  to  commercial  and  manufactoring 
houses  of  great  importance. 

Afanfigtmtnt  of  Offensive  Trades, — ^The  Sanitary  Committee  to  which  was 
rftf'i;rred  the  reports,  complaints,  and  papers,  relating  to  fat-melting,  tallow-ren- 
dwng,  and  other  offensive  trade*,  on  file,  reported,  July  29th,  that  among  the 
fir^t  anU  of  this  Board,  after  its  organization  in  March,  1866,  was  the  sanitary 
iiiJ*f>tction  of  all  the  offensive  trades  in  the  cities  of  Xew  York  and  Brookh-n, 
TUU  in^ipection  was  made  in  rcHponsc  to  numerous  and  urgent  complaints  of 
citizens  AS  to  their  unhealthiness.  The  reports  of  the  Inspectors  show  that  these 
tra'le.H  were  conducted  in  a  very  loose  and  irregular  manner,  and  that  they  were 
undoubted  sources  of  disease.  The  proprietors  of  the  various  establishments 
readily  consented  to  comply  with  the  regulations  of  the  Board,  and  introduce 
such  improved  methods  of  manufacture  as  would,  it  was  believed,  effectually 
prevent  all  nuisance. 

T>iiring  the  subsequent  three  years  this  Board  has  maintained  a  strict  sani- 
tary Kurvcillancc  of  all  the  manufactories  where  offensive  trades  have  been  car- 
ried on,  and  allowed  the  work  to  be  continued  only  under  a  permit  which  re- 
quired that  no  nuisance  should  be  created.  The  evidence  before  the  Committee 
hhows  that  the  proprietors  have,  generally,  in  good  faith,  endeavored  to  so  per- 
fect their  processes  as  to  render  their  works  harmless.  Kew  and  costly  ma< 
chiiiory  has  been  introduced,  dlsuifectants  have  been  liberally  employed,  and 
every  suggijstion  of  chemists  and  experts  has  been  followed  to  accomplish  the 
di;sired  object  And  though  great  and  most  important  improvements  have  fol- 
lowed, yet  imperfections  in  machinery,  and  carelessness  in  its  management, 
rendor  these  trades  far  too  offensive  to  be  longer  continued  or  tolerated  in  the 
immediate  vicinity  of  human  habitations.  The  complaints  of  citizens  continue 
unabatc'd  both  in  number,  character,  and  emphasis.  The  most  recent  reports 
of  the  Sanitary  OfRccrs  prove  that  the  nuisances  from  those  sources  remain  un- 
abated.    The  Committee  recommended  that  those  offensive  kinds  of  business 
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elionltl  be  Hnally  dlsconiinuccl  in  all  tlio  Imilt-up  portion  of  tbo  Metropolitan 
Snnitjiiy  DUtrict. 

Tlie  Board  adopted,  on  the  4th  day  of  Au^rust,  a  Sauitaiy  Ordinance  (which 
was  amended  ou  the  22d  of  September),  to  the  efi'eet  that  on  and  after  the  1st 
day  of  October,  1869,  no  person  Blmll  boil  any  fat,  tallow,  or  lard  (except  at 
ODce  upon  the  sjirac  being  taken  from  the  animal,  and  while  the  same  is 
fresh  and  otherwise  inoffensive),  nor  shall  the  storage  or  keeping  of  Kcrnp, 
fat,  or  grease,  or  offensive  animal  matter,  be  permitted  or  coudacted  at 
any  place  in  the  city  of  New  York  south  of  llOth  Street,  nor  in  the 
built-np  portion  of  the  city  of  Brooklyn ;  nor  shall  the  business  of  boiling 
or  rendering  fresh  lard,  fat,  or  tallow,  be  conducted  within  either  of  said 
cities  without  a  spct^ial  permit  from  the  Board.  Ou  tlie  20Lh  day  of  Sep- 
temlwr  all  permits  previously  granted  to  melt  or  render  fat  were  revoked,  and 
the  Sanitary  Superintendent  was  directed  to  reiuspect  all  estahlisliinenls  uf  this 
character,  and  report  to  the  Board.  On  the  13th  day  of  October  the  Board 
adopted  a  form  of  permit  for  fatrraelting,  containing  tiie  necessary  instnictiona 
to  secure  cleanliness,  and  the  use  of  the  most  approved  methods  and  fresh  ma- 
terial only,  and  all  applieatious  for  permits  to  conduct  this  kind  of  bosiuesa 
were  referred  to  the  Sanitaiy  Committee  for  examination  and  report.  On  the 
27th  day  of  October,  pennita  in  the  form  approved  by  the  Board  were  granted  to 
throe  large  establishment?,  located  on  the  North  and  East  River^  to  continue 
their  business,  the  sjime  l>cing  considered  comparatively  inoffensive,  and  daily 
inspections  of  all  places  having  such  permits  were  ordered  by  the  Board. 

Permits  for  Siaaffhtcrinr;. — On  the  6th  day  of  October  the  subject  of  grant- 
ing permits  to  Hlaughter  animals  waa  referred  to  the  Sanitarj'  Committee,  to 
report  thereon,  with  a  view  to  the  better  regulation  of  the  same.  On  thtf  27tb 
day  of  October  the  Committee  submitted  a  report  recommending  that  no 
pennits  bo  hereafter  granted  to  slaughtcr-Iiousos  located  between  the  First  and 
Eleventh  Aveimea,  nor  within  one  hundred  feet  of  any  avenue,  and  the  report 
was  approved  and  adopted  by  the  Board. 


TJie  Eniplwjment  of  Disinfectants, — During  the  past  summer  disinfectants 
have  been  largely  employed  to  render  innocuous  every  species  of  organic 
mutter  which  could  not  be  promptly  removed.  In  order  to  secure  the  kinAi 
of  diainfectauts  best  adapted  to  particular  forms  of  putrescent  animal  and 
vegetable  matter,  and  kindred  sources  of  nuisance,  the  Board  dii-cctcd  the 
Chemist  and  Superintendent  from  time  to  timo  to  make  proper  tests  of  differ- 
ent disinfectants.  Under  the  supervision  of  the  Sapprintoiident  the  most  a|)- 
proved  disinfectants  have  been  liljcrally  employed,  and  with  most  satisfactory 
results.  The  gutter-filth  in  all  the  tenement-house  districts  was  treated  irith 
disihfcctints  weekly.  In  those  parts  of  the  town  where  privies  are  least  cared 
lor,  and  are  most  offensive  and  dangerous  to  the  public  health,  disinfectants 
were  regulariy  taken  from  house  to  house  by  employes  of  the  Board,  and  by 
them  so  thoroughly  applied  to  these  festering  sources  of  disease,  as  for  the 
time  to  destroy  all  tVml  umanutions.  This  scnice  among  the  teiiemeut-houftes 
-was  gratcftilly  acknowledged  by  the  occupants.     In  several  instances  important 


98 


mam  seven  opeatag  into  i-lip*  where  femes  were  located,  tlic  dkcbai^  sew- 
agv  froB  vUch  ^  a  •oiirc«  of  extreme  offcntiweaem^  were  treated  with  hi^ 
^UDtil>»  of  ^tiamftgtonti,  wbtcfa  temponuilr  relieved  the  noisaoce.  DUii>- 
^Mtttla  hare  ako  beeo  liberally  applied  to  the  stagiurat  water  of  aadrained 
pUeei  vberc  nahrial  fevers  prevailed. 

Can  </  Conia^umM  DiaeaseM. — ^The  success  of  tbe  Board  in  sappres&ing  con- 
tflgioiM  di«eMe«  depends  mocb  npon  the  faithfulness  of  physieiaos  in  reporting 
CMM  promptly  apon  their  coming  andcr  obscnation,  and  the  pc-rmi^sion  of  the 
fHmds  of  the  ffick  to  have  every  *onrce  of  contagion  and  infection  destroyed. 
Tbe  nKJutirfr«  adopted  by  the  Board  in  cases  of  coutagions  diseaf^  are  to  im- 
inLHluit<>ly  i«oIate,  as  far  as  practicable,  the  sick;  to  cleanse  and  fiimigatc,  when 
necciuyiry,  the  riom  and  hoafic;  to  disinfect  and  cleanse  the  clothing,  and 
destroy  all  di*cl»arge«  and  all  sources  of  foul  emanations  about  the  sick.  In 
emw  of  imall-pox  the  sick  are  immediately  taken  to  the  Small-pox  Ho&pital, 
nnlw  Uiey  can  be  placed  under  proper  care  and  Isolation  at  home.  All  per- 
■ona  exposed  to  the  contagion  are  vaccinated,  including  those  in  adjacent 
houKcs,  When  typhus  and  typhoid  fever  are  reported,  the  sick  are  sent  to 
the  Fever  ITospital,  unless  provided  with  pood  homes,  and  the  same  care  is 
cxcrcificd  in  regard  to  the  clothing,  etc.  Scarlet  fever  and  nicai^le^  are  di»ea»es 
which  arc  always  treated  at  home,  for  the  want  of  proper  institutions  for  tbe 
reception  and  rare  of  tliose  suffering  from  them  ;  but  every  effort  is  made  to 
limit  the  spread  of  the  contagion. 

Tlie  ability  of  sanitary  officers  to  greatly  mitigate,  if  not  entirely  suppress, 
these  pestilences  by  preventive  measuri*s,  if  they  could  be  promptly  and  effi- 
ciently applied,  is  not  doubted  by  this  Board.  But  physicians  and  friends  of 
the  h!ek  are  frequently  loath  to  report  these  cases,  and  irretrievable  injury  may 
bo  done  by  the  dissemination  of  the  germs  of  the  contagion  before  the 
existence  of  the  disease  is  known  to  the  Health  authorities.  Tliis  negligence 
on  the  part  of  some  physicians  to  pnrfonn  a  plain  diitv,  and,  in  some  instances, 
llieir  intentional  evasion  of  the  law,  is  highly  reprehensible.  Instances  are  not 
wantifig  where  contagious  diseases  have  thus  gained  a  firm  foothold,  and  many 
lives  have  been  lost  through  tlie  neglect  of  physicians  to  report  the  first  cases, 

lint  it  not  unfreqnontly  happens  that  the  friends  of  the  sick  rcfiise  to  have 
those  measures  eiuricd  out  which  are  nccessarj*  to  destroy  the  contagion,  and 
prevent  the  exposure  of  othern.  On  this  account,  it  is  often  found  possible  to 
deal  much  more  effectually  with  contagious  diseases  among  the  poor  than 
among  the  wealthy.  During  Hie  spring  months  scarlet  fever  and  measles  were 
much  more  completely  controlled,  and  consequeutl}^  were  much  lc^j^  fatal, 
among  the  poorer  than  the  wealthier  classes.  Where  resistance  is  met  with,  it 
is  overcome  by  persuasion  rather  than  by  force. 

Quarantine. — The  past  year  has  been  remarkable  for  the  large  increase  in 
immigration.  The  danger  to  the  public  health  from  the  importation  of  conta- 
gious diseases  has  required  great  vigilanct*  on  the  part  of  the  Heallh  Officer 
and  his  subordinates.  Early  in  the  season  small-pox  began  to  appear  among 
the  hnmignmts,  and  the  fact  that  in  many  teaport  towns  of  Europe  this  disease 
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was  lumsimlly  prevalent^  canscd  ni)  little  anxiety  lest  the  city  sliould  bucoiue 
infected  from  tliia  source.  But  the  danger  was  dverted  by  the  prompt  action 
of  the  Health  Officer  iu  securing  immediate  vaccination  of  the  paHsengers 
and  crews  of  vessels  in  which  Bmall-pox  had  appeared,  and  by  disinfection  and 
fumigation  of  the  vcBsel  Vessels  from  the  We^t  Indies  frequently  hrooght 
jjellow  fever  into  port  during  the  snnmier  montJis,  but  the  care  tidten  at  qnaran 
tiuo  to  cleanse  nud  di&infcct  them  v/aa  &o  e£Qoiont^  that  tho  public  health  suf- 
fered no  detriment  from  this  source. 

CHANGES  m   THE   BOARD. 

On  the  12th  day  of  January,  1869,  Dr.  E»lward  B.  Dalton  resigned  his 
position  as  Sanitarj*  Superintendent,  and  on  January  18,  1809,  Br.  John  T, 
Coukling  resigned  his  pofeition  as  Assistant  Sanitary  Superintendent  of  Brooklyn. 
In  acccptin^^  the  resignation  of  these  officers  the  Board  passed  resolutions 
acknowlodcjing  the  value  of  their  past  services,  and  expressing  the  interest  of 
the  members  in  their  future  welfare  and  success.  Subsequently  Dr.  Elisha 
Harris  was  elected  Sanitary  Superintendent,  Dr.  Morean  Morris,  Assistant  Sani- 
tary Superintendent  for  New  York,  and  Dr.  U.  Crosson  Stiles,  Ansistant  Sanitary 
Superintendent  for  Brooklyn.  On  the  Sil  day  of  May  official  information  was 
received  of  the  resignation  of  Thomas  C.  Acton,  as  Police  Commissioner,  and 
by  virtue  of  that  office  a  member  of  the  Metropolitau  Board  of  Health.  Reso- 
lutions were  unanimously  adopted  by  the  Board,  expressing  the  great  regard 
of  the  members  for  their  Into  associate,  both' as  a  man  of  honor  and  integrity, 
and  as  an  active,  faithful,  and  capable  public  officer.  Henry  Smith  having  been 
elected  a  Commissioner  of  Metropolitan  Police  iu  place  of  Thomas  C.  Actoo, 
resigned,  took  his  seat  as  a  member  of  the  Board,  on  the  10th  day  of  May. 


ORDERS  OF  THE  BOARD. 

The  orders  of  the  Board  for  the  abatement  of  nuisances,  drainage,  etc.,  made 
upon  application  of  local  authorities,  citizens,  and  u[)on  the  reports  of  inspec- 
tors in  the  portions  of  the  sanitary  district  other  than  New  York  and  Brooklyn, 
were  more  numerous,  and  covered  a  much  larger  territory  in  1809,  than  any 
preceding  year  of  the  Board's  existence.  These  orders  have  generally  led  to 
the  immediate  abatement  of  nuisances,  and  to  works  of  improvement  and 
drainatfc  of  great  valne  ti»  the  several  localities  where  suHi  works  have  been 
perfornjed.  The  General  Drainjigc  Act,  passed  by  the  last  Legislature,  is  of 
great  importance  to  those  large  sections  of  llie  district  when!  malarial  diseases 
most  prevail,  and  which  can  only  bo  remedied  by  extensive  drainage.  During 
the  past  season  the  officers  of  the  Board  have,  as  far  as  practicable,  brought  this 
law  to  the  attention  of  those  most  interested  in  draiuE^e,  and  urged  theui  to 
proceed  under  it. 

During  the  year  ending  October  31,  1860,  the  number  of  orders  issued  by 
this  Board  was  ten  thousand  nine  hundred  and  seventy-eight.  Of  this  number, 
one  thousand  eight  hundred  and  eighty-seven  orders  were  issued  under  the  first 
subdivii-ion  of  Section  14,  of  Chapter  74,  Laws  of  1866,  by  the  terms  of  which 
the  parly  served  is  allowed  three  days  in  which  to  demand  a  "  hearing"  by  the 
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Bonrd  of  the  testimony  wliich  may  bo  presented  to  show  that  the  order  should 
bo  modified  or  revoked.  In  eases  Avhere  no  hearing  has  been  asked  for,  and 
the  order  has  not  been  eomplied  with,  **  final "  orders  in  the  original  or  an 
amended  form,  to  the  number  of  six  hundred  and  thirty-four,  have  been  issued 
and  forwarded  to  tlio  Sanitary  Superintendent,  or  to  the  Board  of  Metropolitan 
Police  for  cxceutioD ;  or  the  Board  has  directed  the  Attorney  to  commence 
suits  for  pemdties  for  non-^oinpliancc  with  such  orders.  All  other  written 
orilors,  in  number  eight  thousand  foiir  hundred  and  fifty-seven,  have  been  issued 
undor  the  second  subdivision  of  Section  14,  of  Chapter  74,  Laws  of  1866,  and 
arc  of  a  peremptory  character,  requiring  that  the  niusance  be  abated  within  five 
days,  and  if  not  complied  with,  directing  the  Sanitary  Superintendent  to  enforce 
the  same  without  further  notice.  Tlie  following  is  a  statement  of  the  subjects 
of  the  orders  al>ove  referred  to : 


Acetic  arid  (bufiinc9«  of  nunnbctarln^^  Gl»- 

Gaiten  (hon*c>  npalrcd 

00 

COUtlQU«d 

« 

tobfltractionB  tut  removed 

08 

AUoy*  ciMned 

61 

I.«idc«alk>  repaiivd 

3 

•■     dUlnfMlttl 

IS 

istreeit  cleaned 

88 

"      };rj(U<d 

U 

GQltcr-ftune*  rcMt,  etc 

190 

**     l»av«l 

M 

Halls  cleaocd 

41 

"      rviwilniV 

6 

whltewai^hpd 

S7 

Antmald  vUoiiilt  rfuiovotl  vuuiUK'rorunk>n>). 

Id 

ITorae^  removed  laamb'jr  of  ordciv)  

10 

An*AA  clt'niu'il 

7» 

Hydrants  removed 

3 

AnhoM,  ftltli.  KHrlmK^<,  vw„  rciui'viHl  viviimbor 

repaired 

84 

iirunlom) 

!V 
18 

1 

Leadera  mnnuctetl  with  tewcr 

S7 

ItaUtiHlrrft  rtMitilnMl 

lltlHI'lllKlltH  viontioil 

I'xtmided 

89 

"       (uowi  ttmde ' 

as 

IIIihkI  (liUnllinHH  of  liitcktltKi  (H«<'i>iitlmiril . . . 
Himn  mid  i>t1)il  (hup>liii<«H  ol  bollliivt 

"        n'lNilri'd ". 

"        (imnlriirttoiirt  In)  romuved 

147 

H 

4 

himii  ami  nrruti  itiiinliioi'N  iirflnrliitri  

4 

l.itU  rlMUlt^il 

119 

Hrltln*'H  iK"tl"f»  ri'imtii'il 

•  lit 

■'     niliiK-t'tint  with  m'WiT ."'' 

174 

Briil«.'«  (Miillornnmln.       , .       .     ,     ■            • 

1-4 

••     dl>lMri<i  I.m1    .    .      . 

73 

CflUtlK'*  I'lcNIMol  HIhI  WIlltKHItnlH'il 

Irt 

'■    drnlhiiil                  

191 

CVUiirBclciiiiiiil.  .. 

ItiKt 

'•    niiid                  .    .  .           

451 

iiiiiiiiii  lull  uKli  pi-wm. 

til 

Wrl 
■M 

'     ■■    uiml'd                     ,\.".'.. 

tfil) 

iIlMliircrlnil 

•    Mmii  IKflta  rtfvi,|.-i| 

^ 

di'ii|ii<!il 

1  M.ii.M(..  ilfioli..  ..N  „r  iimiini>Miuriir«VduW- 

••       ftlM... 

1 

'             itlMMil 

4 

■•       j.;rinl»'il 

1 

kUimt:ii'f,i,i..  H  iiiMVMii             

•i 

••       vnciili'it-     . 

wri 

"  "'"K'-'i ' Uitr  i>r  iinirwi ' . ! 

33» 

(VlluritiHir  ntiiiiti"tt 

1) 
'1 

■"»•*(•-  <l 1            .... 

5 

CcIInrKriiitim  ni»«)«.'l 

'K'l  wMtiB.'wor  !!'.".";■ 

(JtlM>t|MildH  rIcrtlMll   ■  -  ■ 

'1         niiiiifil'!il  »Ht»  IT..*..* 

'  '-1,. 1(1)1  Imt 

S« 

1                      ...       

4 

"         i(iv<-r*  Miitd*-  Uii 

■ill 

/    ■'».(■<  \t>\                           '".'.'" 

**          illntiif'"  ■'■il 

*•              UIHItlti-ll 
tlli'd 

"         iiiiidti 

''  )'*""l 

'  ■•  ' ■'• ''  ■'•■•' ''( -.1.1.11.) 

• 

« 
1^ 

ii-i'itti'd. 

/, 

t» 

Cldtuiiityn  ii»t<'iMl'-d. 

1 

a. 

1.          ..!■   ■           ( 

1U 

ii-|iiitii'd 
CUluriiH,  lovKtf <tii  t'n 

''*''    ■"■' ; •    '  ■.'  '   i-,i'(,,».*.i,t 

dliili.t '1 

' ..   ■  ■ 

ti4 

Itlh'd 

4-i 
1 

M 

>*         r<'|fiiti'''l 

1 

1     .( 

MA 

Cnwn  rciNoviid  nuitipt*'  t  "t  -I'l'  *  » 

't 

J- .  .■ . '  ■        ■  1- ' 

va 

CrttUtu  itilf"  I'l'"'*"* 

i'.M-       .'              ■• 

»i 

ralvitiiR  m«'l':             .                 , 

I'.'  ./' 

1; 

tiiU-iiiutUn,A  1*1,1""'""' 

4] 

$  .     . 

tn 

Wl'lti*  '■•"     , 

'-i 

nv 

Uwlii-'J;:-''"' 

1        t                    '         •■'■■, 

it 

UlHih- 

' 

;  .   .              .  1  -   . 

t.v 

•■        InUint'tl'^H'  Uu  *'.*,</•■'» 

iMts 

-      PTi,*!/"'! 

i- 

'  ■     ,          •       ,  ■  ■  • 

'1  (t^i 

Kvjiv»n'/i.«  ftii- '1                 

1 

1^ 

F«»  '\m'it>'-f^  l,',ti:Jfi'       ' 

•    }    ' 

ItU 

i 

, 

'  •■     />/i  */'"'*'•*/*. 

; 

t 

.•VyV,  '-("l'"'        , 

i       ,                  '  '■■ 

•w 

^^^jLfr^^^i    »'.•'"'■''*  ••'■    '■' 

'     * '    ' 

irt 

i^r'A.f"  *>'*^«  I'.w.  ■>: 

1 

Ui 

31 


Privy  TBOlts  repaired 218 

Raoe  (btulneM  of  storing)  dlscootlnued 1 

Ralllnge  made 6 

repaired 4 

Boo&  cleaned 6 

"     repaired 103 

Sewers  repaired 8 

Sewer-pipea  conatnictcd 11 

"  obitraction!4  Id,  removed S,800 

repaired 8,610 

"          trapped 96 

Shell  and  IlmobiiniiTig  (business  of)  tlt«con- 

tinned 8 

Sbntes  (coal)  covered 14 

"     (privy)  removed 8 

Sldewatka  cleaned 88 

"        reset Tl 

Skyllffhte  repaired  8 

Slangtttering  (business  oO  dlecontiuned 4 

Slanghtei^booecs  cleaned  and  disinfected ...  7 

Spaces  (vacant)  cleaned 61 

flJIed  and  graded 16 

Stables  cleaned Si4 

"      removed 4 

Stable  floors  graded 7 

Stagnant  water  removed  (uunibor  of  orders)     114 


Stairways  repaired 26 

Stoops  repaired 84 

Swili-bolling  (business  of)  dli>contliiacd  ....  1 

Tanks  cleaned  (naml>cr  or  orders) 4 

Urinals  cleaned 8 

'•      constmcted 8 

"       repaired 8 

Vaults  cleaned 8 

"     disinfected B 

Walls  cleaned  and  wbltewasbed 86 

"    constructed 6 

"    repaired 6d 

Watcr-cfusets  cleaned 68 

**          connected  with  sewer itOl 

**          constructed SOI 

"          disinfected  47 

**          removed 8 

**          repaired 87 

Tarda  cleaned 668 

"     disinfected 165 

•'     drained 24 

"     filled W 

"     graded  and  repaired ftS 

"     paved 14 

'•'•     (stable)  cleaned 6 


EXPENDITURES. 

It  will  be  seen,  by  reference  to  the  detaiIc(J  report  of  the  Treasurer,  that  the 
sum  of  $149,999.22  has  been  expended  in  the  entire  Metropolitan  Dietrict. 
There  has  also  been  expended,  in  the  special  work  of  tenementrhousc  visitation 
and  in  the  extra  efforts  to  prevent  the  spread  of  small -pox,  the  sum  of  $16,778.01. 
This  amount  is  taken  from  the- special  appropriation  made  in  1866,  to  be  spent 
in  the  city  of  New  York.  In  tho  execution  of  the  orders  of  the  Board  u  much 
smaller  amount  has  been  expended  than  usual,  owing  to  the  fact  that  the  orders 
of  the  Board  have  been  more  cheerfully  and  promptly  complied  with.  It  will 
also  be  observed  that  the  sum  of  $9,194.09  has  been  received  for  violations  of 
the  Tenement-house  Law,  and  for  penalties  in  suits  for  non-compliance  with 
orders  of  the  Board. 

Respectfully  submitted : 

GEORGE  B.  LINCOLN,  President, 
Emmons  Clark,  Secretary, 


TIIEASURER'S    REPORT. 


New  York,  November  1,  1869. 

To  ih  AfrirrtjitflUan  limrd  of  Health  : 

I  iiMvc  ilin  Iiorior  Ii<!r4'wi1Ii  to  Htilmiittho  accompany ing  Report  in  detail  of 
tlin  riM'ciplN  iumI  (liHbiirHt'iiiontM  of  the  Boanl  for  tlie  year  ending  October  31, 
iNflO: 

UIC<JKIPTS. 

Fund  for  New  York  CounUj. 

Ali|iM)iniirKMi  for  IHOU lE(nO,186  15 

Iiili't'i-Hl.  MM  li(iliiiH'i<N  ill  \V\uV 100  04 

$110,292  19 

/''und/or  iximfn  fhnnlif, 

A|i|if'»|Ml«il'»M  f*.i  I  wm )it37,33a  85 

Inli'i'iiil 400  50 

37^800  41 

hiiid J\if  HkhuioHd  CoiiHtf/. 
Ihflli, 
Mm.  III.   Ami.  m*||m  Inl  \ty  AHonti)  h*!'  vlifliili'Hi.  10  00 

/''"«#/  /*//■  '/»«//!  If/  A'*ttihmiu, 
I  MfMf. 
A)iitMilil)rill<iii  |i(l    I ''Oil  i|i;Hmi  iki 

Oct,     ty   Ami.  Mill(>'li'l  iif  AH'itw/  I'tt  W'/|.*ii'ij(  ;,  IK) 

:io.^  00 

fi'miif  /"/    '/'nU'U  it(  lif'inlMtnhi 
IMfllt. 
A|>|MM|.l)llll"M   I..I      nmil  •■l'/<.    hU 

Jllll.       fi.    Ami    ii.IIImIhI  l<V  AK'*M»'  ,  *'/*    ■*    ...    t  \h   Iff 

II  MJ,  "  "  "  I  'I       'III 

VvU    »'.      "  "  *"  "" 

Mmi.     I.      "  *'  '  ' 

A|»l.  VII.      ••  "  *  " 
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Appropriation  for  1869 


Fund  for  Town  of  West  Farms, 


Appropriation  for  1869 
Appropriation  for  1869 


Fund  for  Toum  of  Westchester, 


Appropriation  for  1869 


Fund  for  Town  of  Oreenhurg, 


Fund  for  Town  of  Cortland, 


Fines  and  Penalties,  New  York  County. 


$300  00 


300  00 


450  00 


300  00 


1868.  Amoont  collected  by  Attorner— 

Dec.  13.  ForvlolationB SSOS  00 

90  00 

66600 


14. 

ao 

88. 

do 

1869. 

Jan.    6. 

do 

11. 

do 

». 

do 

Feb.    1. 

do 

8. 

do 

16. 

do 

Mar.    1. 

do 

V. 

do 

15. 

do 

Apl.   86. 

do 

462  00 
869  06 
S04  00 
60  00 
275  00 
746  38 
186  00 
341  GO 
340  00 
8S1  80 


Amount  collected  by  Attorney- 
Hay  19.  For  violatlODB CSOO  05 

88500 

96S94 

609  80 

38000 

481  87 

84650 

87550 

39700 

18000 

18000 

10000 


June    4. 

do 

Jnly    ft. 

do 

Ang.  16. 

do 

17. 

do 

18. 

do 

Sept.  17. 

do 

80. 

do 

Oct.     6. 

do 

18. 

do 

28. 

do 

27. 

do 

(8,753  00 


FiTUS  and  Penalties^  Kings  County, 


1869. 


Mar.  23.  Amount  collected  by  Assistant  Attorney 
for  violation 

June  2.  Amount  collected  by  Assistant-Attorney 
tot  violation 

July  15.  Amount  received  from  Justice  Walsh  for 
fines 

Aug.  3.  Amount  received  from  Justice  Walsh  for 
fines 

Sept.  3.  Amount  received  from  Justice  AValsh  for 
fines 

Oct.  27.  Amount  collected  by  Attorney  for  viola- 
tion  


$17  00 

100  00 

103  00 

45  00 

90  00 

2  00 

$367  00 


Fund  for  Special  Expenses  in  New  York  County, 
(See  Chapter  887,  Laws  of  1866.) 


1869. 


Jan.  22.  Amount  received  for   orders   executed  by 

Disinfectant  Department $35  79 

Mar.  23.  Amount  received  for  Disinfectants,  sold  by 

order  of  Sanitary  Superintendent 167  16 

July    9.  Amount  received  for  Horse  sold  by  order  of 

Sanitary  Superintendent 75  00 

Oct  30.  Do.  Do 200  00 

3 
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Oct  £0.  Amoant  received  for  old  Farniture  sold  by 

Property  Clerk 0  74 

'*      Interest  on  Bank  Balances 523  54 


$1,010  33 
Fund  for  Execution  of  Orden  in  iWw   Vork  County, 

i3ee  Section  14,  Cfaapter  74.  Lftwt  of  1866.) 

1866.  Am't  roc*dfh>m  owner,  for  execntion  of—  '  Jss.  15.     do    No.        4 SMB  8t 

:?or.  16  Order  No.        M $SIO «  ,           15.     do     No.       618 ft» 

■       No.  4.414 8  00             15.     do     Na        » » 00 

No.   S.T4S SI  75              90.     do     No.    S.a9« 18  » 

No.      155 ftSSOS             ».     do     No.        SI SI  » 

No.      100 STBSS  I  Xar.ia.     do     Na  ajB9 mU 

No.       5a Sa'           97.     do     No.   1,835 M  85 

No.   4.418 800              80.     do     No.       181 ITI  1« 

No.        St mo    Aprils;,     do    No.  8.880 WOO 

Na   4.018 aodlOM...          fiO  00             «.     do     No.      880 aS6  OB 

Na      781 14  75'           M.     do     No.   6.56S 10  0 

No.    1.408 18  00     Mftr   &•     do     No.       IM M  K 

No.       SM 18  50     Jane  9.     do     Na  11.975 St  00 

No.       MS  and  018 . . . .           S7  80     Jii]j   9,     do     No.      306 03  00 

No.   1,484 aSOO  '  9.  Bcc*d  In  utiffbdlcD  of  Hen  OD 

Na       H9A 18  40  .                  premlvec  of  W.  F.  Bndy 95  00 

No.      7M 10  84     Uec'd  ftom  owner,  for  ezecniioa  of— 

No.       BOO 18  00  ,  July  S&  Order  No.        18 SO  8B 

„,^                               ^„!          S3,     do     No.      B»4 10  OO 

No.   7.488 78  50  ■  Ang.16.     do     No.    S.83S 168  ST 

No.  10,005 83  86              w.     do     No.    7.857    .  S6  40 

NoL   8,4« 15  75     Sep.  18.     do     No.   3.030  iSM 

No.    6.957 14  61     Oct.   4.     do     Na      W8  SO  10 

No.    6.988 14  51              80.     do     No.   8.7*. SS 

No.    7.7A$ 10  70              80.  Interettoa  Bank  Balance*  " "  «4  81 

No.   8.081 S075  - 

No.   0,457. Q  w  I 

Fund  for  Execution  of  Orders  itt  Kings  County, 
1869. 
Oct  30.  Interest |;145  42 


IS. 

do 

19. 

do 

SO. 

do 

SI 

do 

J7. 

do 

Dec    SL 

do 

5. 

do 

a 

do 

la 

do 

ia 

do 

IS. 

do 

15. 

do 

18. 

do 

SI. 

do 

80. 

do 

3(1. 

do 

1809. 

Jan.     7. 

do 

do 

7. 

do 

7. 

do 

7. 

do 

7. 
7. 

A  do 
loo 
^do 

7. 

15. 

do 

♦164,017  24 


REOAPITnATION. 

Fund  for  >'ew  York  County ^110,292  19 

Eund  for  Kings  County 3V,800  41 

Fund  for  Richmond  County 10  00 

Fund  for  town  of  Xewtown 305  00 

Fund  for  town  of  Morrisania 370  00 

Fund  for  town  of  West  Farina 300  00 

Fund  for  town  of  Westches^ter 300  00 

Fund  for  town  of  Gn^enbur-^^ 450  00 

Fund  for  town  of  Cortland JJOO  Oo 

Fines  and  penalties  New  York  County 8,,   2  oo 

T^nP^  and  pouiilti*'^  Kin-p*  County ^<u  00 

?    d  for  sLial  expenses  in  New  York  (\ui.ty. . . .  1,010  .3 

S  fo    exeeu  ion\.f  older,  in  New  York  County . .       3,0.4  00 

Fund  lor  execm ^^^^ 

Fund  for  execution  of  orders  m  ivin^  . . 


♦104.OK 
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DISBUKS 

GENERAL    EXPENSES. 

Salaria. 
Jltxt/Ot  Officer- 
John  Swtnbttnio,  from  October  1. 1868, 
to  October  1,1868 8S0O  00 

5EMENTS. 

'   rterk^  to  Sanitary  fiifjKHnlmamU— 

Pay  roU  for  November.  1888..    $486  00 

do          Dortunber,  1888..      485  00 

do          January.  1MB....      495  OO 

do          FebnutT.  1880...      495  OO 

do         Man:b.  (88B 499  00 

do          Anrll.  1888 499  00 

do         Alay.lffiD fiOO  00 

do         Jane,  1888 850  00 

du         July,  1880 400  00 

do          AitKTiat,  1800 400  00 

do         Bcplcmhor,  1800.      S!5  00 
do        October,  laou....     HfO  W 

' 

TVwwBwr— 
Dcnjnmiti  F,  Maiiicrrp,  from  October 
1    V^U8  to  October  1   10G6  .                       600  00 

Sttntarv— 
Prum  November  1,  18<e,  to  November 
l.iew 8,00000 

Coutml— 
From  Octubcr,  1, 1868,  to  October  1, 
1888 ^flOOOO 

From  NoTvmber  1,  {088,  to  November 

i.iaro 8.00000 

Eng\n/*r— 
From  Norcmber  1, 1888.  to  NoTcmbcr 
1,  IWO 1000  00 

Chi^  Ckrk— 
From  November  1, 18R8,  to  Noromber 
J,  iHOD I.OOO  00 

Jmi/or  ana  iTatKnaen^ 
1  Janitor,    from    November 
1,    18(18,    tu   Novembor    1. 
IHdO GOO  00 

I  MesseOBor,   from  NoTcra- 
ber  1.  utOB,  lo  November 
1,1888 79000 

]  MCMCiuMr,  from  Norum- 
ber  1,  WW,  to  November 

1.1808 10800 

1,788  00 

46,6«7S 

Stationer*}  tiwrf  Printing. 

Nov.  M.  M.  B.  Brtiwn  ft  Co *ij|  &o 

Santtary  Superiniendent-' 
E.  n.  1)altou,  fur  November, 

IMW f410  90 

E.  n.  UiilloD,  for  December, 

IMS  -   41088 

E.  K.  Dalton.  from  JanoarT 

1  to  JDun(ir>-  1^  I8G0 180  OS 

B.  Uarrli,  frum  Janturr  91 

toNoTembcrl.lBOO 8,009  78 

4,909  78 

Qtrrmponding  .r^retary— 
From  November  1,  iBrtH,  to  Novombor 
M8BB 1,00000 

Analgt/cal  ChrmM- 

From   Heptombor  1   lo  No- 
vember 1.  iHStt,  at  9»M>. . .         88  88 

Fnim  Novomber  1. 1888,  to 
NuTombvrl.  ISOU 3.O0O  00 

M.  Sanrorxl.CofblnffiCo oo  ko 

Dec  98.  M.  B.  Brown  A  Co (w  tb 

38.  Honford.  Cuffhtn^:  A  Co 15  00 

St    W.  V.  U»»K<T»  A  Co loa  3S 

81.  Francln  &  Lomrcl 110  90 

81.  R,  M.  UlilllnL',  Jr. IW  00 

81.  Sanrord.t'ufthiDjt  4  Co 3  50 

31.  Jiihn  M.  Boraet SO  W 

31.  -M.  B.  Brown  *  Co 13  00 

ai.  W.  c  Roeen  *  Co 4a  lio 

81.  M.  B.  Brown  A  Oo Bi  as 

1888.                                            * 

2Car.    9.  FmoclB  A  Lontrd 340 

9.  Haur«mt,  CiubiDff  ik  Co Il  75 

M.  D. -ApnlrtonACo 50  03 

94.  M.  B.  Brourn  ftCo 90  00 

•ii.  Saiifunl,  CnsMmj  *:  Co 144  06 

34.  SnTiJiir,  Bluck  &.  StarD ITT  00 

IM.  Jiihii  W.  Orr  &  Co. 4t7  00 

3.066  88 

From  NoTcmbrr  1    to  Do- 
ccmber  1.  ia6e.at8t!)00...        08  00 

From  Ocoembor  1,  1808,  to 
Novo'ber  1.  1800,  at  $1,500     1,873  00 

1,441  on 

TYtammr's  CUrk- 
From  November  L  IftB,  to  November 
I.ISBO ifiViW 

Pay  rtiU  fur  Novmiber,  Iflftft. .    fOQB  S3 
do           DcriiiitKT,  1-«W..       B(J8  S3 
do          January.  le*.!....      008  88 
du          Ft>bniEry.  ItiOO...      008  83 

d»          Mnrrh,  1800 BORIS 

du          April,  taOO BOH  83 

do         May.lSQV 788  88 

do        AQimst.  ISW 0«  88 

do          Sflpiembcr,  1680.      ?fta  U 
do         October,  liN». ...      "ms  HT 

■   -     10  400  00 

M.  R.  M.  WliltlOff.Jr Ml  M 

90.  Fmnct*  ii  Luutrel......                   88  CO 

97.  M.  B.  BmwD  tt  Co ISl  00 

30.  I>.  .\ppkfti>t(  &  Co. ;.         jjy  95 

90.  Hnnronl.  Ciiftiltit' ACo 14  00 

99.  Sanronl,  Cufliiini*  &  Co g  00 

April -JO.  Snufonl,  Cufhlnff  Jt  Co ISftOO 

an.  Dickir  4  Samppou 0  00 

Sil.  FmucfB  St  Loutre) 155  95 

!tt).  1).  Applcton  A  Co B  87 

9fl.  W.  <'^K.itf..ni*.Co 1,0W40 

May   81.  Sniif                       A:  Co 8800' 

ai.  I*.  Ai                 niK) 

91.  It.  M.  Whlllntr.  Jr iS  iT 

90.  D.  Appltlon  A  Co 9088 

June  10.  SanrMrrI,  CqpIiIiik  A  Co 18  00 

10.  Fraiiclc  A  r^iitrel 153  75 

HI.  D.  Applotim  ft  Co 87  00 

17-  W  C.KftffcwftCo 68  06 

17.  Buru'ttn  fit  Tripp m  11 

17.  K.  M.  Whlllnj'.  Jr HO  70 

17.  Sdnfonl,  CuMlilnii  A  Co 14  00 

17.  C.  Van  Ucnlhuvtfcn  ft  Honii,..     4,Iii  WJ 

July     9.  Jnmci'  L.  Hntttli? ^...          40  00 

B.  M.  B  Briiwn  ft  Co                             40  OJ 

18.  D.  Appleton  ft  Co.  !!!!!!".*          0  17 

^ 

S6 


t9L  FfaseU ft Loolfiel «•• 

M.  R.  M.  WMtlBc.  Jr. tn  It 

IX  D.  Appletoo*  Co SM 

19.  M.  B.  Brown  ft  Co V  •» 

».  M.  aBrovnftCo AM 

Sept.    1.  H.  a  BrawnftOa...... MM 

9.  Dickie  ft  Sramoo Um 

9.  D.  Applotmi  ft  Co MM 

g.  M.  RBmrnftCo MM 

SO.  C.  VtB  Beathojsen  ft  Soos...  U  M 

M.  Saaford, Coffalar ft  Co SM 

SO.  D.  Appletoo  ftCo 41  tt 

Ort.    :<l.  Sanford.  CMfafaiz  ft  Co 8  M 

A.  W.C.Bojjenft  Co 198  M 

4.  D.Applelon  ACo. M  « 

4.  Fnitch  ft  Loatrel IM  tt 

4.  8anfi)rd« CnelUiig ft 0». MM 


istss. 

Nov.  81. 
Dec.  S8. 

S3. 

S. 

sa. 


laao. 

F^b.  M. 
S8. 

as. 

Mny  21. 

SI. 
.Fnne  10. 
Juljr  la. 

13. 

IX 
Aa^.  1'J. 

lU. 

SepL    a. 

«1. 


••.MI  46 


New  York  Tnbnnc $]»  00 

Brooklyn  Itally  L^bloB..., n  rO 

New  Yorlt  Tlmca 1  80 

ETonloxaEail tM 

The  SuD ft  W 

W.  CBrrant  ftOo.  ., B» 

Tho  World  Co 7  80 

Nrw  VorUnr  Sla»u  Z«4tiuis. .  S  75 

New  York  Tribune XS  GO 

BrfM^Irn  Dahy  Uuloo MM 

New  Yc«k  Times 4fi  80 

New  York  Tribanc MOO 

New  York  Time* 110  M 

I.  Van  Andvn S  60 

Brooklyn  DaHy  Dnion ^  MM 

TheSnn II  M 

New  York  Tttnw. M  00 

The  World  Co Z  M 

New  York  Timet) M  M 

New  York  Trlbaoe IM  BO 

Ni'w  York  TiiDM 6  80 

Brookl}!!  Dally  Union AA  80 


98l«  10 


Contingent  Expenta, 

MlM^rtftLrnnV.- •«  J" 

'/.'.'.*.!  M  oo 

i&n 

tass 


Dec   91.  D.  BL  Sitoo— Dl*banem«nt*.       fM  M 


Ml  lUry  Connolly 
Dec  «.lUrU  Lyont..... 
M.  SUrr  Connolly... 
XX  Vjuibattnn  loo  Co 

J»^80.  JUirU  Lyooi^ »» 

SO.  Mary  Oonnony. «™ 

Pe*.  M.  MiirU  Lyona.., 
9G.  Mary  Connolly 

81,  Viiry  Connolly  . 
81.  POTtagt^  SUmpt 
^^^^  Mary  Ann  Baker «W 

ii  Mary  CouuoUy "" 

lUT   £  Ma^Min  Baker. »  <» 

*■'   £.  Sarah  Kelly    

^.  Mary  f'*'"'^^/;; 

^-^•»V"'ir.".;:;::-.:::::: 

90.  Mary  Cmnmy  


MOO 
16  00 
00 


13  00 
BOOO 
ftOO 


WEW  TOBK  COrSTY. 

Salarim. 

John  O.  BUnm,  from  October 
1. 1MB,  toOctoberl.iaM..|S;5M  00 

SfukLB  Bf&ilb.  from  Octobar 
1.  IBM  to  October  1.18M..   S,MO  00 

Jo»«ph  9.  Bonrorth,  from  Oc- 
tober 1,  IMS,  to  October  1, 
l«W 60000 

Benjamtn  F.  ManlcrrF,  trom 
October  I,  IMB,  to  Octcibcr 
l.tflM MOOO 

Iwtliew  T.  BrcDOUi.  tnmx 
October  1, 1800,  to  October 
1.18M 60001 

Tbomas  C.  Acton,  from  Octo- 
ber 1. 1868,  to  AprilM, laM.      MO  SS 

Bmry  9mlrh,  from  "Has  1,  to 
October  1. 18M MS  M 


0,M«« 


ProiDjannar7M,to74DV«mberl,lMa.    t.lSSM 

Clerk  in  SamUary  PtMcm  ope*— 
From  Norember  1,  18W,  to 

September  1,1800 $1,000  00 

From  Scptenbar  1,  to  Ko- 
vembor  1, 18G0 950  00 


1,00  00 


Pay  roU  for  Noyembet,  186A. .  $l  .VO  00 

do         Docembcr.  iflM..  1^<M  oo 

do          Jaoiury,  iSM.. .  i  aJ4  44 

do          Februry.  WW...  roM  M 

do         March.  IrtB. 1,080  W 

Jo         ApnI.13a» toco  00 

d"         fay,  1800 1.060  5 

5"         JnjHM^ iSS 

do         Octobor.ww....  ^00 
Pay  roll  for  December.  IflflR 


19,414  44 


do 
do 
do 
do 
du 
do 
do 
do 
do 
do 


JttW  W.Mary  Ann  Baker 
2   WKri  Ann  Baker 


lOflO 

la  00 

2G  00 
10  00 
15  00 
MOO 
Ifi  00 
MOO 


Aoc    «T-  Mary  Ann  Baker ,jj  go 

b™i  W.  Mary  Ann  Bski^r —  y^  ^ 

S.  Mary <^*"" ''"J'v, 


BO  00 
10  00 


£  valentine  ft  Bullcr ;         j^  qo 

^  -■       .\nnBa>er •■".;.  IS  00 

~eTW88 


o^*-S:i£^c.;i;5iT 


Janoary,  i9bo.. 
Pebroary.  IMO. 
"•rek.  18DU 
AprtLlws 

^y,  laoo 
July,  iwe 

Bcptember.  188D. 
Ociober,  I8au 


Fay  r«U  Tor  November.  im0..$i.8«  |, 
oo  December.  IWB..    llE  m 

do  February,  tasL      i  lU  12 

do  -Vprll,  1809                iimS 

do  Jane,  1800              i  i«  15 

do  Aagurt   IBM.....  I'lSg 

do  October.  1669  iS  * 

«^  it 


U,0iQK 


Jnno  4. 
Juty  13. 

IS. 

IS. 
Aoj*.  10. 

IB. 


IB. 


1809. 
1660. 


Continymt  Esjmttn. 

D.  B.  nimhrouck $lfW  00 

8.  C.  HftwloT &0O  m 

Kdwird  O'Hars 8  IH 

JohnBrody 18  AO 

KoTMr  ftCo M  ttO 

Poetago  SUmps fiO  00 

JohnBowne IS  80 

C.  F.  ChondloT ItW  M 

John  Boime  .........  ft  IS 

Juhn  Brtuly ij  ia 

A.  Dpinnriml G  00 

C.  Goldcnnoti,  Jr  . . . .  06  Sii 

,  M.  A.  Woodi 10  95 

Cbflrles  8<.*«r« r.0  00 

C.  F.  rimnrller r\  W 

John  BowDC H  (U 

JohnBrndf Ifi  65 

D.  B.  Menifih «TO  W 

Huy  J.  Leonanl 300  00 

Qeorse  W,  Dllka n&O  00 

OfKirev  W.  WalUnjE ,.  3.M}  00 

Hnracc  A.  BIIm 100  00 

John  Brady IP  30 

E.  J.  SnlmoD 46  07 

Norrb  R.  Norton 7  60 

WaUcrr  &  Stollpy  ....  lli!  ft) 

Robert  C.  BrowTi M3  7fl 

Noel,  Baarel,  A   An- 

tolne 55  CJ 

B.  P.  Wood* 20  on 

JutiD  Bowiie 11  11 

John  Br»dy 17  Tt 

HobcrtC.  Brown la  00 

O^ee  Furniivre. 

BobortPnton $53  00 

J.  II.  Kinrspr  ft  Co. . . .  SB  Tl 

<ounectlcat  Clock Oo.  DO  00 

RoVrt  Piilon U  00 

M'Alki^r  Jt  Stolk'y  ....  901  S0 

J.  H.  <]eraa  A  Co 1A8  75 

J.  8.  Oena  A  Co 05  00 

fimitb  Brotbors SB  GO 

A.  T.  Stewnrt  ACo...  9»  80 

A.  T.  SlewArt  A  Co..  US  84 

J.  zip(rier»t  Co om  00 

Wnlker  A  Slolley  ....  687  00 

\Valk(<r  A  Slollry  ....  400  00 

J.Zicftcr  ACo. 4M  00 

W.  A  J.  Mloue. l(B  OS 

JubD  L.  pBtnor 40  00 

A.  T.  Stewart  A  Co, .  18  00 


ldG». 


O^ct  RmL 


Anj:.  I.  PiildTroitBurororMctropoHlan 
Polloe  for  quarter  endbif^  Jvly 


AstMant  Allcmry^ 
Wm.  t'nit,  from  Jntie  00  to 

An.',  sn.  IW« $138  Sa 

IlrTiry  S.  tU'llowv.  from  Aw;. 

itrtoDcc.  1, 1811ft 969  68 

do       do       from  Doc.  1, 
iM^StoXov.  1,  1600 016  (W 


€1.338  87 


'T'^r 


tv  Jitfth/rttr  0"  TJini  Statistic*— 
rcitpon  sttloi.  from  Not. 
1868.  toJoii.aO,  IMB.... 


fieasa 


8,883  07 


CMt$  to  AeFMnttt  finnitary  SvpertntmsUiU^ 

Pay  mil  for  Novcnihcr,  1868. .  $4fi0  00 

dfi  Pccnnber.  1868..  4M  00 

do         Jannary.  1660 470  00 

do  Febnianr.  I860...  616  00 

do         Mnrrh.  1809. 6)6  66 

do          April,  18S9 4fi6  SO 

do          May.  1860 654  10 

do         Jane.  1860 01106 

da         Jnly.tOQO 611  66 

do          Anfinpt.  1809 020  89 

do  Septamber,  1MB.  480  00 

do  October,  laOB. ...  641  79 


Sanitary  hupertom— 
6  Inupcetom,  ftom  Nov. 
18C8.    to   Nov.   1.  1800, 
$J.flO0 


6.414  <n 


0.000  00 


AmUttmt  I/urpfctort— 
Pay  roll  for  December.  1808.,    $19f)  06 


3,87<00 


635  00 


do 
do 
do 
do 
do 
do 
do 
du 


January.  1809....  '  10  00 

April.  1860 800  on 

Mar,  18fKi 000  00 

June,  i.sne OMIOO 

Jnly.  1660 800  00 

Aouant,  imn 81)0  00 

Hcplrmbor.  1800.  800  OO 

October,  1800....  800  (K) 


S8,0ftl41 


$60,878  SI 


KINGS  OOTJNTT. 

Safarici. 

OommiaKiimn-9— 
JTanoa  Cmnc.   fhim  Oct.  1, 

1668.  to  Oct.  1.  1800 $3,900  00 

Ooo.  B.  Llncotn.  from  Not.  I, 

1808, 10  Not.  1, 1£09 I.SOO  00 


AnUfarU  Sanitary  fiuptrinttmitnt— 
J.  T.  Conklin",  for.N(iT..l«».   $-.»i  M 
do       do        DCC.186B,      S91  G6 
do  from  Jan.  1  to 

Jan.  IH,  IHfiO 17B  00 

B.  CroBBon  8t)lc«,  fhim  Jan, 
»  to  Nov.  1, 1869 i.7M  W 


^000 


8,4110  « 


1668. 

Not.  16. 

34. 
Dec.  SI. 

SI. 

81. 

81. 

SI. 
I860. 
Fob.  18. 
Mar.  90. 

Hay   11. 

Jtine  4. 
17. 
17. 
1. 
1. 

Auif.  IV. 
10. 
19. 
19. 
IB. 
10. 
10. 
Sept.  3. 
3. 

a. 

«. 

Sf. 
OcU     4. 


Contingent  Brpenaea, 


July 


B.B.  Banllst 

llontcoMntng 

John  Corr 

Thomas  Elaruld 

J.  9.  Binrkor 

Woodruff  A   Robln- 

aooB 

F.  H.  F«nD«y 

J(^n  Corr 

do        

do        

'do        

J.  E.  9mlth  A  Son... 
Lakeuiaa  A  Bras..., 

B,  a  Ilaptlft 

Jobii  Corr 

do        

W.  A.  Paacal,  Affout. 
PoBUve  Stanipi. ..... 

E.  RBquIbb 

B.  B.  BnptUt 

Jamoa  R.  Bird 

J.  KHirykcr 

Jobn  Corr 

P.  8.  Lincoln 

J.  B.  8nilth  A  Sun... 

B.B.  UaplUt 

do*^ 

£.n.  Sqolbb 


$99  00 

IS  on 
fi  oo 
1  in 

383 

486  90 
86  00 

048 
806 
6  00 

6  m 

07  00 

SAO 

103(10 

A  1(1 

0(U 

60  00 

10  00 

89  flO 

105  110 

in  00 

10  1ft 
I)  M 

IK  Ui) 
loii  :»."i 
IW  W) 
1U5  00 

sr;60 


1,701  10 
$3^.786  BO 


RICHMOND  COlTfTT. 

Wm.  O'Meairher.  M.  D.,  for  nrrvlcre  n<i 
AMit>lNiit  lucpocinr.  from  Slay  \% 
1808,  to  Hi-ptombcr  00.  ISOO $V>a  CO 


8S 


IMM. 
Mar.    «. 
Umy   Vl. 


1MH, 
I>.H\    Bl. 


Jhyn  of  Ncwhvrt. 

JohiiK.  lUllott.... 

N"w  York  Ki'i)ctnrlfiK<H. — 

iiotiruis  V.  Wrltcbt,  M.  I>..  for 

»i«rvlfc«ii   an    AoitUUHl   In* 

HiH'i'tnr,  fnmi  Jau.  1,  1H09, 

U(<M.  i.iHou tasoo 


t4M 
000 


81. 


|)o«*,  :ti. 


JUIII>  .li). 


•Iitty    l:i. 


Tftvn  of  Morriimia. 

N.  K,  Kn^nmnn.  M.  1).,  on  ac* 

ritiiiit.  iif  unrvlcttM  at  AmiUt- 

ntil  lHii|H*Rtor 

NtMli  'II.  iloyt,  for  axwuUon 


(if  uriloni. 


$1189  Bi 

400  00 

Ml  07 


IWn  \f  WttA  A(fri««. 

N.  K.  Krcrmnti.  M.  0.,  on  iic- 
rtiinit  iif  NPrvlri'ii  im  Aimtfit- 
Nnt  lii»p(«clur 400  00 

TitiTH  »/*  (frwnburtf, 

llourjrp  llAjrlon,  M,  I).,  on  nr- 
oonnt  of  Norvlt'Oit  hk  Ai*HlHt- 
mil  lnii|M*rtur 400  00 

'lUtm  of  VoHhtmt. 

riilliiiiilitr  Hlitwnrl.  M,  l>.,  im 
nri'Militl  iif  nurvit'nii  km  Ad- 
NlMliiMi  limitdi'tor rfcK)  00 


iM>«Mriin|iliiriuiT    liiiwii  i>f  |t«W.t 


I  21.  Warren  Chemical  and  Xano- 

I                    hcturln^C'o $U  M 

91.  Wm.  H.WUwo 7« 

SI.  M.C.Rlch B75 

yi.  Ilallett.  Bearer  ft  BarlWDk....  4&  SO 

K».  New  York  Qm  Uf^ht  Co 4S  90 

£1.  I*a7  roll— Dlilafccunt  Dcp't. . .  785  00 

Jano  4.  (Ivovfte  Tlemann  ft  Co 80  00 

10.  liallett,  Kcavcr  ft  Bnrbank ....  80  tl 

10,  Jorhna  DrfKni... 78  08 

10.  Owen  FaAon 18  00 

10.  Dayld  Porter 18  TO 

17.  W.N.  ReTmonrftCo 88  80 

17.  Jones  ft  Uubbell 10  00 

X3.  Pajrollf-OIsiDfecUnt Dcp't..  885  00 

28.  B.HarrU 16  19 

S8.  E.Harrli 48  61 

80.  Paj  roll— Vaccinal  Ins  Corps  . ,  0,068  88 

July  93.  Pay  roll— Din InfccUnt  Dcp't ..  8BB  89 

Ang.  10.  David  Porter 18  78 

10.  D.  OofKlnft  Son B  60 

19.  JonlmaDyson 48  86 

21.  llallolt.  Scaverft  Bnrbank....  48  79 

87.  l*ty  nill-DUlnfecUut  Dcp't . .  608  89 

Sept.  3.  Jo»hna  Dyiion 81  76 

2.  J.  L.  ft  D.  K.  Bykor 88  90 

S.  New  York  Gan  Ueht  Co 94  16 

9.  W.  N.  Seymour  ft  Co 6  00 

24.  l*ay  roll- DlntDfcctanc  DupH  . .  846  60 

91.  Blmcr  ft  Amoud 0  96 

21.  Hallctt,  Hearer  ft  Bnrbank....  16  60 
94.  Walter  ft  Banmgarton 67  00 

91.  K.  P.  Clark 4  80 

24.  Charleo  RIchtcr 8  75 

Oct.  92.  l*ay  mll-DlsinfecUntDep't..  663  60 

22.  K.J.  Darken 85  60 

29.  .1.  P.  Ixilneii 996  BO 

22.  (VnlmlDi«n(m«ary 146  46 

2'i.  Norllii'm  DWenaary 894  00 

92.  Julin  U.  Ki>Klili>» 91  16 

92.  (IravcaftCo 80  88 


iNln 

Nmv  41 

u| 

•II 

VI 

•fl 

Mt 
'.t\ 

wt 

>*tt 
m 

"I 

111 
■fll 

■Ml 


Mi'fiiiliiO'l'MMiiiir. 
JiiMlimt  llymiii  .  , 
M   I*   Mlifi  A  Miiii 

I'Ht  iitil    nUiititiiiHiti  Mii)i'i 

ifillHI  Mii^i'f 
JiillM  II  (HI 
W    11     WII1..M 

(/"Hlllflt    HV"!) 

rfivy  >Mili  tlnw  lAfht  I'm 
r   'in  (!»<■/ 

JHtltU  ||rf|«''l 

Ifnttlp"*!!  iiM«l  Hi'tllifi 

/     I'     IflUtH*-  A   t't, 

flttitl    HitiMff'Miii  A    MtO|jlt|i 

iJw.iM.    t*    |i<f  l>«v'i<i>l 

I'    ||.l.il^ 

I     4    U,.\,U,»ti, 

JHIH'  f  /      '  Irllpll' 

h^'  It  Ifiillxlt 

f'clitlit  l//»»<fi 

iM'l.l.  '/'  ■• 


•II      fl I 


•  'I 
llili 

I  MM      'f 

M"i     ' 


h I  r<  •!'  I 

^^u•l^  '•■•tM>"-iif>  A  Miiiiii., 
h,i...  M..;i- , 

'    i'   I'.H    /   fill'  '<IM(     tl'  (  "I  Iff -r  J.I 

H'-"-U   ('[..,.1  A  |>.ril-..,.i. 

I-    I h.     :,■ 

I/.  ..-I    I'll-. 

I  (..,(.    y..u- ,    .1. 

,        I       .    M-'ll.'.     I   .   , 

t  1 1'  .  'I  •  I  iAu.  .  >i   .1  ,.,.\.i,tr  .1 

M.  ll    II     ••       .     ,     fi    |l.,l..,  I 

1/  (■)  I    ';•    I  •    I 
1/      ..  /    11  , 

(.  h  .■,.■". 
/  I..  h,  . 
J(  (  /J  I' 

j, -■.."„ '^'':,(  ■  ■"" 

1',..  ,  ,(l    //'  (I  J    I   ■ .  /;  ■;   . 


OH  00 

(Ml  IM 

lOf)  4m 

210  (Ml 

»'fl 

H  m 

If  IK) 

III  it'r 

III  VI} 

u  w 
m  w 
I VI  ni 

Hi  W 

vi|  IM 

»'•  *H 
t-i  till 
h  m 

Vti 


I-  II 

I  f^ 

'  ■  ,'i 

II  III 

'  '/"( 

'■  Vl 

't  '/"I 

I  // V, 

'  'Vl 

'  ■'.  •:> 

:'■  'lif 

I/I  I. 

■  ■  ii'i 

/';/  fj 


$16,778  01 


/"'itnt/fti 

IHIIN 
NiiV     17 
I'HllI 


/Cj-f$'iiflini  nf  Ortfnt  in  Xfif 

<'OMH/y. 


York 


I'liitlmi'lnr  for  oiecutlon  of— 
Ontor 


17         il.i 

(7         il 

1 

If         il 

1 

17         It 

1 

17.         Il 

1 

17          « 

* 

If          « 

» 

m       I 

■  1 

Wl          1 

III 

W|           1 

M 

*CI          t 

It 

Wl          1 

»l 

•m      1 

ll 

«')      1 

It 

11      I 

II 

W)          1 

'1* 

^1      1 

It 

^1           4 

» 

•'1      « 

1* 

lU      1 

41' 

.'1      1 

II 

^f        r 

1* 

"i**        1 

II 

•'>       1 

II 

■ft       I 

<l 

J'l       1 

it 

.M 

l| 

■,>! 

II 

-.1) 

11 

■'II 

r| 

#»l 

1" 

N 

Nti, 
No. 
Nil, 
N.) 
No. 
No 
Ni» 
N^» 
N.» 
Nu 
N.I 


».4fl7 

8.Hn 

4.4H7 , 

6.(117 

4,«MI 

1711. 

n,!iMi. 

i.tt'ifi 

iftrt 

il.ilil 

«,(yu 

ll,Wi 

**,  (l,»IH. 

T  a,»iii  

M.     21 

PI  Mia     .  

'>i.,  H,u:ti 
l<r,     |()lt 

III    4.lMiHlltl4,01)t. 

lu,  dfflM 
■Im,  litwt 

t",     III        

V.i       tki 
tut 
I  in 
r|ft«> 

SIP,    I.IN^ 
It,     IVt 
<t       IIVI 
121 
II  114 

Mm    lltlHI 

Hit  ii.tlii 

HI 

111 
•itvut 
•I  im 
!iiti; 
fi.ti; 

111 


089  40 

80  86 

BOO 

MOl 

16  00 

960  00 

14S85 

M96 

194  9S 

600 

145  84 

600 

90  45 

«»99 

SUSS 

BOO 

45  75 

aw« 

«A  11 

l(»*?fi 

ISSU 
S  At 

74  (e 

S»5.% 

*     TS 

:—  M 

4Si  K 

«V  9S 

•>  *? 

^* 

r.  iH 
»>  1^ 

44  X 
■!  ',}• 
»  M 


Nov.  ao. 

90. 

so. 
ao. 
ao. 

90. 
90. 

ao. 
aa 

90. 
90. 
90. 
30. 
90. 
90. 
90. 
90. 
90. 
90. 
90. 
90. 
90. 
90. 

ao. 
ao. 

90. 

Dec.  S3. 

39. 

aa. 

99. 


23. 
93. 
29. 

1860. 
Sept.  9. 


do  No.      M $88  BB 

do  No.  8,743. 21  75 

do  No.  4,BC8. 18  95 

do  No.  4,578. 94  85 

do  No.  4,eia 13  00 

do  No.  4,891. 8875 

do  Now  4,44&iuid 4,915....  68  00 

do  No.  4,144. 98  60 

do  No.  4,887. 38  BS 

do  No.  4,66a 19  86 

do  No.  4,667. 4  75 

do  No.  4,080. 18  00 

do  No.     185 49488 

do  No.  4,006. 68  84 

do  No.     168 88  18 

do  No.     167 9008 

do  No.     171 0690 

do  No.  4,168. 80  90 

do  No.     100. 10  00 

do  No.  4,000 07  88 

do  No.     166. 94  68 

do  Na  4.900. 90  16 

do  No.  4,588. 18  45 

do  No.       89. 96  70 

do  No.     187. 4580 

do  No.     180uidl86 180  65 

do  No.  i414. 8  00 

do  No.  4,418. 800 

do  No.    631 8  98 

do  No,       81 84098 

do  No.  4,306 71  18 

do  No.     189. 16  00 

do  No.  4JS10. 6  60 

do  No.4,aOO. 2388 

do  No.  4,889. 800 

do  No.  8,885. 19896 


$6,871  96 


I^ne»  and  PenaiHt$ — New  York  County. 

1868 

Not.  94.  a  H.  Lasb,  Harahftl's  fees  . . .  $947  80 

Dee.  88.          do                    do          ...  460  83 

81.          do                    do          ...  478  51 

81.  Matthew  Nugent,  do          ...  SO  14 
1869. 

April  90.  B.  H.  Laoh,            do          ...  981  06 
90.  George  Bllsa,  Jr.,  Dlabnne- 

monta 1,900  00 

Jose   4.  R.M.Ltish,HarBbal'8fee8...  863  93 


Jane  11.  Qeoree  Bliss,  Jr.,  Dlsbone- 

menU $417  91 

Ang.  19.  R.  H.  Laeh,  Marsbal's  fees ...       075  54 

$4,460  01 

Fund  for  Cleaning  Streets. 

(Not  incladed  in  Street-Cleaning  Contract.) 

1868. 
Dec.    4.  Bobt.  C.  Brown,  work  in  12th 

Ward $86300 

81.  do  do  196  00 

1860. 
Sept.   8.  Bobt.  C.  Brown,  wortc  In  13th 

Ward 90000 

99.  do  do  160  00 

$908  00 

Fund  for  Drinking-Hydremt*  and  UrinaU, 

1868. 

Dec  88.  Bobt  C.  Brown,  repairing  Hy- 

dranU  In  ISlst  Street,l96th 

Street  and  Union  Square.. .       $48  60 

98.  Bobt.    C.  Brown,  pnttlng  la 

Hydrant,  comer  of  116th  St 

and  4th  ATenae 66  88 

1869. 
Jane  17.  Bobt  C.  Brown,  Urinal  in 

Aiitor  Place 2,600  03 

Sept  31.  D.  D.  Nasb,  10  Combination 

Fountains 1,641  60 

$4,94198 
Temporary  Loan  Account. 
1869. 
Mar.  81.  Paid  National  Shoe  and  Leath- 
er Bank  amount  borrowed 
March  98, 1868,  for  expenses 

in  Newtown $40  89 

31.  Paid  Eighth  National  Bank 
amount  borrowed  May  80, 
1868,  for  expenses  In  New- 
town   3  95 

$49  64 

$183,800  88 


RECAPITULATION. 


General  Expenses — 

Salaries. $45,640  75 

Stationery  and  Printing 9,647  46 

Advertising. 816  16 

Contingent  expenses. 770  83 

Law  expenses 33 '  35 


$56,814  54 


New  York  County — 

Salaries $62,362  14 

Contingent  expenses 3,922  07 

Office  furniture 3,374  00 

Office  rent 625  00 


60,273  21 


40 

Kings  County — 

Salaries $28,022  41 

Contingent  expenses 1,764  19 

$29,786  00 

Richmond  County 653  30 

Town  of  Newtown 239  94 

Town  of  Morrisania 1,231  67 

Town  of  West  Farms. 400  00 

Town  of  Greenburg 400  00 

Town  of  Cortland 300  00 

Special  expenses  in  New  York  County 16,778  01 

Execution  of  orders  in  New  York  County 6,871  98 

Fines  and  penalties  New  York  County. 4,469  01 

Cleaning  streets  in  New  York  (not  included  in  contract) 908  00 

Drinking-hydrants  and  urinals 4,241  98 

Temporary  loan  account 42  64 


$182,300  88 


Balance  on  hand,  Nov.  15, 1868,  as  per  report 891,300  22 

Total  receipts  from  Nov.  16, 1868,  to  Nov.  1, 1809..    164,017  24 

$255,323  46 


Total  disbursements  from  Nov.  15,  1808,  to  Nov. 

1, 1 800 $182,300  88 

Balance  on  hand 73,022  68 

$255,323  46 


METROPOLrrAN  Sanitary  District,  m.  : 

Benjamin  F.  Manierre,  being  duly  sworn,  doth  depose  and  say,  that  the  ac- 
companying Report  contains  a  detailed  statement  of  all  moneys  received  nnd 
paid  out  by  the  Metropolitan  Board  of  llealth,  and  a  *'  detailed  statement  of 
the  manner  of  expending"  of  such  money,  from  the  fifteenth  day  of  November, 
1808,  to  the  first  day  of  November,  1809,  and  further  saith  not 

BENJA^^N  F.  MANIERRE,  Treasurer, 
Sworn  before  me  this  23d  day  ) 
of  November,  1809.  J 

James  A.  Colvix, 

Notary  Public^  JVl  Y,  County. 

The  undersigned  Commissioners,  Auditing  Committee  of  the  Board,  have 
examined  the  foregoing  accounts  of  the  Treasurer,  and  found  them  to  be 
correct.  GEORGE  B.  LINCOLN, 

M.  T.  BRENNAN. 
New  York,  November  30,  1809. 
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REPORT  OF  THE  SANITARY  SUPERIiNTEiNDEIsT 


Office  of  SAMiTABr  StrpERixTEKDEKT,  | 
Dccemhet  31,  1869.       j 

To  ike  Secreiartf  of  t/i6  Metropolitan  Board  of  Health : 

Srrt:  I  have  the  honor  to  suhmit  the  followintj  report  upon  the  fhitios  por- 
formcii  hy  the  vmious  ofticere  and  employes  af  the  lioard  of  Ueallh  under  my 
superintendence  during  the  year  ending  December  31,  1869  : 

As  in  the  three  prcvioiiH  years,  the  most  important  p.irt  of  the  work  performed 
in  the  executive  department  has  consisted  in  skillod  inspections  Uy  medical 
oflSccrs,  and  the  pressnre  of  the  Bonrd*'8  orders^  under  repeated  relnspcctioua 
and  advice,  to  secure  faithful  compliancG  with  the  Ijcaltli  laws.  The  amount 
and  the  result  of  this  class  of  duties  npo  summed  np  and  eorrcctly  stated  in  the 
respective  sub-district  reporta,  and  in  the  yearly  summary  that  I  have  already 
furnished  for  the  itif'>rmatiyn  of  the  Board. 

Tlu)  ooiibulidaled  abslnict  wdiich  is  ppesentod  in  the  Board's  j^»n»)ral  Report 
(page  0),  shows  that  the  Sanitary  Inspectors  in  the  Mctropolit^in  District  made 
reports  upon  70,320  inspections  during  the  twelve  months  ending  November 
1,  1800.  The  classified  abstract  licre  mentioned  shows  what  subjects  recuivod 
the  aKcntion  of  medical  officers  generally,  wliile  the  tabulated  statements  which 
follow  in  this  report  show  what  subjects  received  official  attention  in  New 
York,  Brooklyn,  and  the  several  eub-districta  and  the  rural  %'illagos.  As  far  as 
practicable,  every  department  and  branch  of  sanitary  work  will  have  its  own 
records  and  rc^^uUs  of  work  noparatcly  presented. 

DISTIlIliUTIOX   or   yAXITARV    WORK. 

Skilled  and  Un^killrd  Labors. — The  work  of  the  Board  during  the  past 
year  has  been  performed  almost  exclusively  by  educated  physicians,  the  only 
unskilled  labor  being  that  which  wjis  employed  in  tlie  special  cleaning:  of  streets 
and  removal  of  nui.'ances.  The  experiment  of  employing  searchers  of  nui- 
sances brought  into  service,  for  a  time,  a  certain  number  of  non-modical  men 
whose  labors  arc  to  be  classified  as  nnskilled,  but  the  practical  uscfulocss  of 
whifh  was  fuund  to  be  generally  in  exact  proportion  to  the  educated  and  in- 
telligent (pmlilicrt  of  the  class  of  men  so  employed.  The  chemist,  tlio  fi>rcnian 
of  disinfection  and  analysis,  and  tlio  sanitary  engineer,  justly  take  rank  both  in 
skill  and  results  of  labor  with  medical  ollicors.  Thoroughly  scientific  methodft 
and  trustworthy  results  have  characterized  tluir  labors. 

The  Assistant-Sanitarfj  Supcrinttiidtnts,  —  AssiBtant-Supcrinlendcnt  Dr. 
R.  C.  Stiles,  in  Brooklyn,  and  Assielant-Superinteadent  Dr.  Morcau  Morris,  in 


New  York,  Iiave^  rcHpectively,  performc'l  with  ereat  success  the  dut'ic*  deSneJ 
\>y  tlio  JJoardV  rev»lations,  and  as  r»-qujred  by  the  Supcriutendent.  As  far  as 
j>ra*:tioahIe,  the  affairs  of  the  Brookh'n  office  hare  been  so  conducted  as  to  give 
to  tlie  Assistant  Superintendent  in  that  city  very  large  responsibility.  The 
annual  report  of  that  officer  is  submitted  herewith;  and  special  reports  by  As- 
sistant-Superintendent Morris  are  also  submitted.  Tlieir  several  reports  show 
the  nature  of  some  of  their  more  important  labors.  Entire  harmony  has  char- 
netcrized  their  intercourse  and  ser\'ice. 

Sanitary  Inspectors  and  Assistant  Inspectors, — The  roll  of  this  class  of  olfi- 
ccrn,  at  the  end  of  the  year  1869,  is  as  follows : 

SANITARY    INSPECTORS.- 


NAME. 


Date  of  AppotstiiwDt.  Sab-Di*trict. 


New  Yvrh. 

W.  R  Deming,  >L  D. April  12, 1866 First. 

C.  R  Uoberts,  M.  D July  1,  1808 ;  Jan.  19,  1869  . .  Thinl. 

J.  T.  Na(rle,  M.  I) Jan.  23,  1809;  Dec.  30,  1869.  Sixth. 

W.  H.  15. 1'ost,  M.  U July  2, 1 808 ;  Jan.  9,  1869  . . .  Seventh. 

L  Uamainvillc,  M.  D July  2,  1868 ;  Jan.  19,  1869. . .  Tenth. 

C.  RUussell,  M.  D.. Jan.  22,  1869;  Dec.  30,  1869.  Eleventh. 

K.  11.  Janes,  M.  D April  7,  1866 Tweltlh. 

A,  Viele,  M.  D Jan.  22,  1869 ;  Dec.  30,  1869.  Fifteenth. 

1 1.  O.  p;iy,  M.  D. May  4,  1 869 ;  Dec.  30,  1 869 . .  Eighteenth. 

A.  J$.  Judsoii,  M.  D 'April  22,  1869 ;  Dec.  30,  1869  Ships  and  wa- 

-,     , ,  I  terside. 

J.  U.  ISird,  M.  D. April  11, 1866. 

R  If.  Cotton,  M.  D March  28,  1866. 

8.  N.  Firtk,  M.  D. 'April  10, 1860. 

S.  J.  Ifolley,  M.  D 'June  2, 1866. 

W.  II.  Thayer,  M.  D. :Auj,'U8t  27, 1866. 

ASSISTANT  INSPECTORS. 
iVrw  y'nrlc.  |  ' 

().  O.  Smith,  M.  J) 'May  29,  1869 Second. 

Vu  15.  Smith,  M.  I) Jan.  22,  1869 Fourth. 

R  J.  Uari(lul)  (ilccejiscd),  M.  D.'jun.  22,  1809 'Fifth. 

<-.  R  VV.  llaaHO,  M.  I) IScpt.  2,  1869 'Eii^hth. 

N.  S.  \Vfst.N.tt,  M.  I ) 'Jan.  22,  1 809 ■Ninth. 

J.  \V.  Itnhio,  M,  1) iMay  29,  1809 iThirtecnth. 

K.  TauHzky,  M.  I> LMay  29,  1809 'Fourteenth. 

S.  1).  Wmlsworth,  M.  I) |July  1,  1868;  Jan.  23,  1809.  .'Sixteenth. 

J.  H.  Head,  M.  I) |May  20,  1800. iSeventcenth. 

W.  T.  CurjH'ntcr,  M.  I) Muv  29,  1809.  f 

VV.  <  *.  UoU'i-ts,  M.  n Srpt.  2,  1H09.  j 

JanifH  hijrram |M;iy  29,  1809. 

lii'fHtkhfn.  1  I 

S.  .1.  r»radv,  M.  I) iMaivh  30,  1S09.  j 

<\  <'nrrv,  Nl.   |> Marcli  30,  |H(t9. 

II.  M.  \Vyrki»(r,  M.  I) March  31,  IHGO.  ] 
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ASSISTANT   INSPECTORS  IN   BCRAL  SUB-DLSTRICTS. 

X.  K.  Freeman,  M.  D lApril  18,  1866 AVcst  Funns  & 

Morrisania, 
O.  P.  Wright,  M.  D Ijiino  92,  1867 iNewtown. 


W.  O^Mcaglier,  M,  D. 


Solomon  Andrews,  M.  D, 

P.  Stewart,  M.  D 

G.  Baylc?,  ^f.  D , 

G.  J.  Fisher,  M.  D , 


June  17,  1867 'Ed^ewater, 

1     S.I. 

July  30,  1869 WeMticW. 

July  1,  1867 Corllandt. 

July  27.  1867 'Orccnburg. 

Augcust  23,  1868 ;Ossining. 


Tlie  District  Medicnl  Offiocrs  continue  to  lio  lieM  to  a  strict  accountability 
for  the  constant  ami  faitliful  attention  to  tbu  sanitary  condition  of  their  respec- 
tive portions  of  the  common  field  of  labor,  and  tlieir  work  haa  been  methodi- 
callv  conducted  in  all  respects.  The  immense  task  of  making  a  complete;  «ani- 
t;iry  survey  of  the  tenement-houses,  and  of  the  sanitary  topograjdiy  of  each 
suli-district,  and  tlio  demand  for  ceasclcfis  vigilance  in  the  duty  of  controlling 
tbe  mnUipUed  sources  of  small-pox  throughout  tlic  entire  year,  have  rendered 
it  necessary  to  imparl  iho  greatest  prarticniile  simplicity  and  responsiMeucss  to 
the  methods  and  duty  of  the  sanitary  service. 

The  Chemist  mul  ike  Chemical  Juquinns, — The  reports  by  Prof.  C'liandlcr, 
chemist  to  tbe  Boar<l,  arc  presented  in  Appendix  *'  E."  They  may  ju.itly  l>o  re- 
garded as  models  of  illustrations  of  tlie  practical  value  of  chemical  analysis  and 
study  in  aid  of  public  hygiene. 

Tlie  Dhinfectiiiff  DepartmetiL — As  a  first  step  in  the  reorganizntion  of  thia 
branch  of  service,  the  Board  authorized  the  selection  of  an  accomplished  chem- 
ist, M.  Alsberg,  Ph.  D.,  as  foremuu  in  charge  of  tbe  work,  and,  under  tho 
chemist,  also  in  charge  of  the  chemical  rooms,  apparatus,  and  ordinary  chem- 
icjil  analyses.  Ifennann  Endcmann,  Ph.  D.,  succeeded  Dr.  Alsberg,  and  has 
conducted  Iiis  duties  with  great  success,  Convcnieiit  and  ecd^mically-funiishcd 
rooms  for  chemical  analyses  having  been  lilted  up  in  the  new  building  at  301 
Mulberry  Street^  the  duties  pertaining  to  this  branch  of  fanitary  chcudstry 
were  soon  brought  into  a  condition  of  eiToetlvo  organization  and  practical  useful- 
ness tliat  had  becu  unattainable  without  the  aid  of  the  well-ordered  laboratory 
for  analyses  and  chemical  tL'sting.  The  Siinitary  Superintendent  refers,  with  pe- 
culiar satisfaction,  to  tlio  several  special  reports  by  Prof.  Chandler,  the  chemist 
to  the  Board,  and  by  Dr.  Endcmann,  the  foreman,  which  are  herewith  submitted  ; 
for  they  instructively  show  how  chemistry  and  the  rao&t  exact  kinds  of  physical 
knowledge  ni-c  now  applied  in  the  duties  pertaining  to  the  public  health. 

The  Sanitary  Enginefr^i  Department. — This  department  of  snnit.ir}-  senice 
has  daily  contributed  ita  skilled  resources  to  give  precision  and  practical  adap- 
tation of  proposed  methods  of  hnprovement  to  the  cuds  sought.  The  extensive 
and  Uiorough  plans  of  deep  drainage  wiruli  have  been  projected,  ordered,  and 
to  a  great  extent  ctunphrted  during  the  year,  Imvc,  more  than  in  any  previnut* 
year,  culled  into  requisition  the  services  of  tho  Sanitarj'  Engineer.  His  assist- 
ant, an  experienced  plumber  and  emriiioerin  house-sewerage,  etc.,  continued  to 
be  peculiarly  uwifid  as  an  Assistant  SanJliiry  Iijspecl«ir.  Success  in  securing  llio 
execution  of  the  Board^a  orders,  as  well  as  in  adapting  official  complaints  for 


46 

the  proper  form  of  order,  has  been  greatly  enhanced  by  the  labors  (»f  the  Sani- 
tary Engineer's  department.  Tlie  records  of  the  executive  and  medical  service 
of  the  Board  tlic  past  year,  show  that  the  great  majority  of  the  official  com- 
plaints by  Sanitary  Inspectors  and  Assistants,  have  been  followed  by  orders 
which  resulted  in  faithful  and  usually  cheerful  execution  and  compliance. 

Special  and  Temporary  Kinds  of  Sanitary  Inspection  and  other  Labors. — 
The  special  inspection  and  compulsory  measures  ordered  by  the  Board  concern- 
ing the  unauthorized  dumping  and  exposure  of  manure  and  garbage  in  different 
parts  of  New  York ;  the  daily  inspection  of  all  fat  boiling  and  rendering  establisb- 
mcuts ;  the  sanitary  cleaning  and  ditjinfection  of  streets  at  various  times ;  the  in- 
spection of  stables ;  and,  especially,  the  systematic  vaccination  of  the  children  and 
unvaccinated  persons  in  New  York,  have  been  special  and  unusual  labors  that 
called  into  the  sen'ice  of  the  Board  temporarily  numerous  skilled  persons  whose 
names  arc  not  (for  space  furbids)  placed  in  this  report.  The  labors  of  the  tempo- 
rary medical  assistants  whom  the  Board  employed  in  house-to-liou?e  vaccination 
are  mentioned  in  an  appended  statement  on  vaccination. 

Statistical  Summary  of  Inspections, — In  the  abstract  given  in  the  general 
report  by  the  Board,  the  total  nnmber  of  sanitary  inspections  of  separate?  places, 
buildings,  and  structures  of  various  kinds,  amounts  to  70,326  in  the  twelve 
months  ending  November  1,  1869.  The  daily  records  of  the  sanitary  senice 
in  the  city  of  New  York  give  the  following : 


Summary  of  Work  for  the  Year  ending  December  31,  1869. 

(By  Medical  Offlcera  of  the  Hetropolitao  Board  ofllcftlOi  In  the  Cty  of  New  York.) 

Tenement-houses 24,021 

Private  and  other  dwellings 10,961 

Cellars  and  basements 3,880 

Stores  and  wareb^uses 2,913 

Factories  and  workshops 1,264 

Public  buildings 98 

Markets  and  market-places 12 

Other  buildings 1,497 

Fat  rendering  and  melting  establishments 327 

Slaughter-houses  and  abattoirs 202 

Out-cleaning  and  glue-factories 23 

Chemical  works 1 

Abumre-vaults  and  stables 3,147 

Manurt'-boats  and  dumping-grounds 24 

iVivies  and  \vntcr-<;losc*ts 7,943 

Gutters,  ccs'ipools,  and  other  nuisances 5,052 

Wharves  and  \)'wta 165 

Emigrant-sliips 167 

Other  ships 63 

Sailor  boarding-houses 30 

Vacant  lots,  strojiins,  and  piibli<,'  gronnrl*, 667 


Schools  and  seminaries 95 

Coutagious  diseases 466 

Total 03f018 

Vaccinations  specially  recorded 43,3S0 

Saniiary  Inspection  in  Towm. — Each  of  the  medicaJ  officers  in  suburban 
villages  of  this  district  has  endeavored  carefully  to  study  and  survey  the 
sanitary  wants  of  his  sub-district.  Tlic  reports  now  submitted  by  tbcra  will 
be  consulted  with  interest  by  citizens  who  desire  to  promote  sanitaiy  improve- 
ments in  the  ntnil  districts — in  vilbges  where  ^he  city  populations  seek  their 
homes  in  summer. 

The  limited  compeasation  and  the  inadequate  support  in  the  local  eourlSf 
grnntod  by  town  nathoritics  to  these  sanitary  officers,  have  not  discouraged 
them;  their  intellij^eut  efforts  have  steadily  contributed  to  the  growth  of  a 
wholesome  regard  for  sanitary  law,  and  the  kind  of  knowledge  on  which  it  is 
fouuded.  The  last  reports  of  these  officers  show  that  the  deep  and  thomngh 
drainage  of  village  sites  and  of  malarial  grounds  is  the  very  first  work  of 
sanitary  improvement  needed  in  the  suburban  towns.  By  the  aid  of  the 
Sanitary  Engineer  of  this  I?oard,  each  of  thes^e  Assistant  Inspectors  has 
prepared  a  diagram  map  to  illustrate  the  {ixitU  relating  to  tanitary  drainage  iu 
the  respective  sub-districts. 


CONTAGTOtrS  AND   INFECTIOUS  DISILVSES. 

Ttjphua  ajid  T}fphoid  /Vrer*.— In  Jannnr)-  and  February  tbcro  occurred  n 
series  of  outbreaks  of  each  of  tbesc  varieties  of  fever  (hat  justly  gave  anxiety 
to  the  medical  officers.  Starting  from  a  filthy  cellar^  iu  which  old  rags  and 
refuse  bedding  materials  had  long  been  stored  and  a«sorted  under  a  tenement- 
house  on  East  Thirteenth  Street,  a  line  of  conlagious  progress  was  taken  by 
the  typhus  fever  that  soon  extended  to  several  blocks  of  overcrowded  tene- 
ment-houses. The  timely  transfer  of  the  sick  to  the  Fever  Ilospital,  the 
thorough  pnrification  and  disinfection  of  the  tenements,  their  surroundings, 
and  the  introduction  of  the  structural  alterations  to  provide  for  ventilation 
as  required  by  the  Teuement-IIouse  Law,  soon  exterminated  this  threalcning 
outbreak.  Tlie  low  cellars  in  that  quarter  of  the  city  wore  at  that  tiino  thor- 
oughly inspected,  and  those  of  a  dangerous  character  were  peremptorily  vacated 
and  closed  by  order  of  the  Board. 

During  the  mouths  of  February  and  March  there  occurred  a  series  of  out- 
breaks of  ty])hoid  fever  that  were  traceable  to  two  centres,  whence  they 
spread  by  the  movement  of  the  sick,  or  of  their  attendants,  who  in  turn 
became  sick.  These  sources  of  fever  were  saccessfnlly  controlled  by  sanitary 
means,  the  chief  of  which  was  abundant  and  repeated  disinfection  of  all  sinks, 
privies,  premises,  and  local  sewers,  with  heavy  oil-of-coal  tar  and  the  sulphate 
and  sesquichlorido  of  iron.  With  these  exceptions,  the  city  and  cntu-e  Metro- 
politan District  have  remained  remarkably  free  from  typlioid  fever  the  past 
year.     It  is  a  malady  greatly  to  be  dreaded  in  a  crowded  tenement  population, 


pspccially  during  periods  of  drouglit,  sncli  as  was  experienced  from  Jnly  until 
November  last,  wben  the  grounds  nnd  sewers  of  the  cities  were  but  ligbtlr  and 
very  tteldom  wnslicd  l>j:  rains. 

Small-Pox.— 'r\it  complete  record  of  tliis  loathsome  disease,  and  an  ac- 
count of  the  work  of  vaccination  during  the  vcar,  will  be  found  appended  as 
n  separate  cliapter  at  the  close  of  this  report,  A  contagion,  the  germs  of 
which  can  be  garnered  iu  whatever  foul  stuffs  may  have  reccivetl  it  from  the 
persons  of  the  sick,  and  so  nceumulated  and  increaaod  from  every  quarter 
whence  the  inoTement  of  inassea  of  peopio  can  convoy  it,  mar  produce  epi- 
demic phenomena  that  would  be  almost  inexplicable  to  the  purely  abstract  rea- 
soner  concerning  such  events.  ♦  J?ut  the  course  of  this  contagion  can  be  so  ob- 
vncd  tmd  anticipated  as  to  enable  the  people  of  any  community  to  insure 
their  own  timely  protection,  if  they  will,  by  vaccination.  And  in  New  York 
this  effort  was  proposed  in  season,  tint  the  execution  of  the  task  was  not  beguu 
in  any  adequate  manner  until  the  spring  months.  As  this  effort  required,  for 
its  entire  success,  the  thorough  vaccination  of  more  than  100,000  persons,  it 
was  a  task  for  a  year,  and  not  for  a  single  month.  By  a  veiy  great  endeavor 
the  Bwtrd's  olHccrs  succeeded  in  vjioeinating  30,000  in  the  month  of  June,  and 
in  the  year  ending  December  31st,  nearly  50^000  persons.  This  amount  of 
defence  could  only  be  partial  and  unsatisfactory,  but,  with  care  in  the  duty  of 
domesLio  quarantine  of  the  sick  and  the  disiafectiou  or  the  buniing  of  malcriala 
contaminuted  by  small-pox,  the  fat.'ility  of  the  disease  has  been  kept  within  lim- 
its, thoogh  its  epidemic  tendency  has  been  strongly  marked  throughout  the 
entire  year.  The  practical  value  of  vaccination  and  the  utility  of  domestic 
quarantine,  and  of  effectual  disinfection,  have  been  well  tested,  and  tlic  necessity 
of  exact  methods  and  expert  skill  in  the  application  of  these  preventive  agcu- 
cies  has  been  abundantly  shown. 

Yellow  Fever, — The  total  number  of  ships  reported  to  this  department  by 
the  Health  Officer,  as  having  had  cases  of  this  cUseasc  on  board  during  voyage, 
or  nt  the  port  of  departure,  during  the  year,  was  five.  Besides  thei^e,  there 
have  been  forty-two  t»ther  vessels  reported  by  Health  Officer  as  liaving  arrived 
from  ports  in  which  yellow  fever  whs  prevailing  at  the  time  of  the  ship's  depart- 
ure. The  restraints  which  arc  placed  upon  ships  and  goods  from  ports  iufeetcd 
with  yellow  fever,  under  the  requiremeuts  provided  iu  Soctiou  31  of  the  Code 
of  Health  Ordinances,  wore  applied  as  leniently  as  could  be  justified  :  only  five 
vCMcIs,  of  the  classes  mcmioned,  were  required  to  remain,  even  for  a  single  day, 
at  anchor  and  away  from  the  docks,  after  receiving  the  Quarantine  Officer's 
pennit  to  depart  from  the  Hiiiittt  of  Quarantine  anchorage  off  Staten  Island  ;  and 
only  four  of  these  ships  were  required  to  remain  300  yards  off  for  a  longer  period 
than  three  days.*     The  Board  of  Health  banug,  early  iu  the  spring,  ordered 


•  Tbe  foUowing  nitnnuir;  t bowi  prectwiy  lb«  natnrc  anil  extent  of  all  Ibp  offictal  procccdlncs  of 
Ibc  Bonrcl  of  Ucalth  find  Ibo  Sftollary  Bnpcrintrndt?iil  in  rt'ronmcv  lo  any  rcqalrvd  detnitioi}.  or  iv- 
Htmlnt  from  coming  to  dock,  bj  sbtpn  from  Quaratitiiicdnringtbo  jroar  iHfS: 

Number  of  vcMcl*  wjKirlcd  by  noolili  OiBccr'e  certUIcale  lo  the  MctropolUau  BoATd  of  Ucftlth 
fhjm  Infertcd  port*,  47 ;  number  of  vc*§cls  In  whicb  cnxod  of  yellow  tvrvr  wore  certlfli'd  lo  bnve  oc- 
cnrred  on  i^as^ii^  or  In  port,  5;  nnmbcr  of  rcs'clo  which  wore  ccrllfled  bj  HcfllUi  Olflcer  and  re- 
iiulred  by  the  Board  of  Hoaltfa  to  reinaUi  300  yards  away  from  ibore,  6. 
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that  all  immirn^nt  shipSr  etc,  should  \>q  inspected  by  one  of  ltd  medical  offi- 
cers, a  systematic  wntcrside  Banitary  inspection  was  instituted,  and  by  this 
means  the  movement  and  events  relating  to  vessels  from  the  West-Iudian  ports 
were  readily  kept  under  constant  surveillance.  This  scourge  may  justly  con- 
tinue to  be  dreaded,  thoujrh  it  seldom  strikes.  It  does  not  respect  sanitary 
refmlations  nor  medical  skill  in  such  manner  as  to  warnint  anv  relaxation  of 
the  rule  which  excludes  the  infected  ships  from  the  docks  in  the  commercial 
districts  of  New  York  and  Brooklyn.  Fortunately  the  sanitary  art  of  protect- 
ing ships  and  cargoes  against  infection  may  yet  he  so  practised  as  to  give 
greatly  increased,  and  perhaps  perfect,  security  against  this  scourge  of  the 
American  tropic*. 

JVttwanfM  against  the.  Public  Hmlth. — Nuisances,  directly  detrimental  to 
liealth  and  dangerous  to  life,  are  so  numerous  and  so  constantly  liable  to  pro- 
duction and  growth  in  a  great  city,  that  tlie  officer  of  health  finds  himself  com- 
pelled to  give  most  of  his  time  and  official  acts  in  endeavors  to  abate  or  prevent 
them.  A  vast  nUmber  of  the  68,018  sanitary  inspections  that  were  made  by 
medical  officers  in  New  York,  during  the  past  twelve  months,  related  to  nui- 
sances against  health,  or  to  conditions  that  were  tending  to  create  such  nui- 
sances.    These  nnisances  may  be  classified  as  fdlows : 

Fir9U — Tlic  wasto  and  refuse  materials  and  the  fats  derived  from  the  prep- 
aration of  food  articles  for  markets  and  for  familiea.  The  mdo  and  faulty 
method  by  which  offal  storage  and  transportation,  find  the  rendering  and  melt- 
ing of  fats,  are  carried  on  in  all  great  cities,  i-csults  in  producing  very  noticeable 
and  offensive  nuisances. 

Second, — Offensive  trades  and  mnttufactorics,  or  trades  offensively  conduct- 
ed, yet  which  need  not  be  in  themsulvos  offensive  nor  injurious  to  the  public 
health. 

Third. — Filthy  streets  and  the  accumulation  and  neglect  of  excremental 
matters:. 

Offal  and  Fats. — All  the  refuse  animul  matters,  and  the  fats  derivod  from 
the  slaughter  and  preparation  of  animal  food  for  nearly  two  millioiis  of  people, 
come  to  be,  in  one  way  or  another,  subject  to  sanitary  inspection  and  regula- 
tion in  the  city  of  New  York,  The  methods  by  which  the  most  offensive 
animal  matters  are  removed  from  the  city  and  utilized  have,  doubtless,  been 
very  greatly  improved  during  the  past  three  or  four  years;  but  they  are  still 
far  from  being  in  a  satisfactory  state ;  further  improvement  is  needed-  More- 
over, the  business  of  rendering  animal  offal  having  been  concentrated  at  a 
ungte  point  on  the  windward  side  of  the  city,  namely,  at  a  dock  at  the  foot  of 
West  38th  Street,  North  River,  the  evils  which  attend  the  transportation  and 
rendering  of  offiil  have  beconjc  exceedingly  noticeable  to  a  large  and  well-popu- 
lated section  of  the  city.  The  great  improvements  that  were  ikvised,  and 
have  been  quite  skilfully  applied,  by  the  persons  who  are  the  contracting 
parties  under  municipal  tiuthoritv  for  the  daily  removal  and  care  of  offal  and 
dead  animaU,  hnvc  but  partially  overcome  and  prevented  the  offensiveness  of 
emanations  from  the  offal  materials  that  are  consigned  to  the  Kendering 
Company^s  establishment  Dally  inspections  by  expert  and  faithful  agents 
of  the  Board  of  Health  have  been  maintained  over  the  transportation  and 
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rGodrriog  of  offal  and  (sis.  The  chief  effects  <>f  this  kind  of  inspectiona  bare 
been  to  secnref  first,  a  complete  tormination  of  all  Auireptitioiu  bonc-hoiling 
ftod  fiU-fCnderiDg,  and  con^quently  to  coDcentrate  tbe<e  kinds  of  business  in 
a  partiealar  locality  on  tbe  west  side  of  the  city. 

"Every  ^at  city  sufiera  similar  inconveniences  and  causes  of  nuisance  from 
the  bonness  of  bono-boiling  and  fiit-rendcring:.  Tbe  insular  position  of  Xew 
York,  and  the  proximity  of  dentely-populated  neighborhoods  to  cciitre«  of  saclt 
nniaanccs,  render  it  necc^^ary  to  secure  tho  npplic4itii>n  of  the  bc<?l  possible 
means  that  cheraistr}*  and  engineering  can  supply  to  gnanl  againH  these 
•oorces  of  ofieoce  nntil  the  time  shall  come  when  all  6UcU  matcrinls  shall  be 
Mcnrvly  cvnveye'l  away  from  the  city  at  least  twice  every  day. 

Tallow  ami  Lard  Mtlting. — This  business,  as  well  as  the  rendering  of 
grcsM  from  o3al,  is  conducted  in  steam-tight  tanks,  except  in  a  rery  few  of 
tbe  lard-packing  estiblisbments.  The  chief  evils  connected  with  the  business 
arc  the  re&olts  of  careless  and  slovenly  manaij^cment.  Tlic  restrictions  imposed 
by  tbe  new  Uealtb  Ordinance  rehitiog  to  this  subject  arc  producing  a  whole- 
some effect  even  before  the  granting  of  individual  perraitj^  under  that  ordinance. 
Tffiere  are  at  the  present  time  in  the  oily  of  New  York  nearly  two  hundred  es- 
tablishments, in  which  the  frc«b  faL<!  fif  Tjod-animals  are  boiled  and  prepared 
for  markeL  And  of  these  placcit  only  five  or  six  are  engaged  in  the  business 
of  tallow-melting.  In  upward  of  one  hundred  and  fifty  places  lard  is  prepared 
for  the  food-market. 

Tlie  following  special  report  upon  the  present  state  of  {at-boi1ing  and  tal- 

-mclting,  as  respects  uinitary  regulations  in  the  city  of  New  York,  has  been 
^mparcd,  at  my  request,  by  Assistant-Sauitnry  Superintendent  Dr.  Moreau 
Moms: 

Foi-hottiitff  indodes  the  Tarioos  kinds  of  busiocsa  in  which  the  fattjr  tissues  of  all 
■wIimIs  are  resolved,  either  Into  ullov,  lard,  oils,  or  gres.«e.  Thc>se  producu  nre  obtained 
froin  aohnal  tisfues  bv  the  spplication  of  heat.  Thin  is  applii-d  by  several  different  raothodji. 
Dry  heal,  is  by  a  furnace  andcrncalh  the  kettle  or  tank  ;  Bteam  heat,  by  surrounding  the 
tank  with  a  steam  jacket  and  coil  of  pipe  within,  and  aUo  by  applving  steam  directly  to  the 


The  result*  of  theM  diflTercnt  manipulations  arc  Ihe  various  products  of  fatty  ti^uc;  the 
kind  depending  upon  the  animal  from  which  it  is  obtained : 

That  from  beef  cattle  and  ebecp,  being  tallow ;  tlut  from  hogf,  lord  or  lard  oil ;  from 
horses,  horse  grease,  or  lubricating  oil ;  that  from  house  and  butchers'  rcfuso,  ftoni^grcaBe. 

In  obtaining  the-to  products,  oQengivc  gases  and  TaporH  arc  eliminated,  cautting  the  buiii. 
nesd  to  be  moro  or  less  oflen^iro,  and  oftentimes  detrimi^nlal  to  the  public  health. 

Tlie  great  desideratum  sought  for  in  conducting  this  bustncsft  U  to  find  tho  method  or 
apparatus  that  will  avoid  or  orercome  nil  conditions  which  give  offence. 

To  disforer  and  perfect  tlie  moei  dei^inihle  method  for  r<?ndoring,  hoa  been  not  only  the 
anxious  inquiry  of  erery  conscientious  manufacturer,  but  also  a  positive  requirement  of  the 
Board  of  Health,  in  its  eaniest  endeavors  to  protect  the  health  of  the  public. 

This  business,  in  all  of  its  various  branches  and  detiuls,  is  very  extensive,  involving  an 
immense  outlay  of  capital,  and  employing  a  large  numlH-r  of  operaLives.  Tbe  demands  of 
commerce  and  manufactures  rctjuire  the  business  to  be  prosecuted.  The  value  of  the  I'sri- 
ous  products  and  the  utilization  of  the  residuum  for  fertilisers  are  almost  beyond  computa- 
tion. These  products  are  intimately  associated  with  almost  all  the  necessities  of  life  ;  they 
form  part  of  our  food,  afford  us  light,  reduce  friction,  heal  disease,  cleanse  our  clothing  and 
persons,  enter  into  many  departments  of  manufactures  and  Industries,  revivify  the  exhausted 
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soil,  and  return  to  ua  in  combination  with  other  Itfe-sustaining  elements,  f'hctuiatr}-  \g  bat 
just  'tcvolopiiig  (lie  value  of  these  and  kindred  Bubstanccs,  which  hare  been  heretofore  lost 
or  w&Ated,  as  to  any  directly  roproduetive  vnlue. 

lu  the  cSbrts  of  the  Board  to  Bilppress  the  offensive  conditiuna  eonncetcd  vrUb  thifl  im- 
portant bu9iue«8,  it  ba«,  therefore,  always  sought  to  HuggeFt  and  asBiBt  (hose  cuKagod  in  it, 
in  their  honest  endeavors  to  control  the  escape  of  »ucb  vapora  or  rxlurts  as  were  just  frubjcelfl 
of  public  complaint. 

Therefore,  aoon  after  the  Board  was  orgonixed,  In  the  yenr  1666,  as  the  complaints  of 
citizens  became  frequent  and  persistent,  the  President,  Mr.  J.  R.  ReliuUz,  direetotl  a  fipccial  in- 
vestigation and  report  upon  the  "nuisance  from  fat-milting,  with  suggestions  as  to  the  rem- 
edies 10  be  applied  to  overcome  it*'  That  report  was  made,  after  the  business  had  been 
thoroughly  suidicd,  as  to  all  the  methnda  then  employed.  Bu^ctflions  were  embodied  in 
the  report,  by  winch  improvements  could  be  adopted  which  would  enable  the  business  to  bo  ] 
continued  without  creating  a  public  nuisance.  The  report  wa«  occcptcd  by  the  Board,  and 
forms  an  appendix  in  its  Annual  Report  fur  18(16.  The  su^ficstions  contained  in  that  re- 
port the  Board  has  f>ought  to  apply  in  all  its  requirements  concerning  the  business  since  that 
time ;  and,  whenever  they  have  been  rigidly  complied  with,  the  nuisance  from  escaping  gusea 
and  vapora  has  been  abated.  During  the  year  1867  very  few  complainui  were  mudo  to  the 
Board  of  this  nuisaijco.  The  bui>ines«,  gonorally,  wo*  well  conducted.  The  majority  of  those 
cngngc«l  in  rt  had  hupplicd  ihcinscWes  with  new  apparatus,  and,  although  some  of  these  were 
imperfect  in  their  conslruclion,  yet  a  very  great  improvement  had  been  effected. 

Under  the  regulation  of  the  Board,  the  rendering  business  is  now  almost  unlvercally  con- 
ducted by  two  principal  methods  in  controlling  the  escape  of  oflensive  odor;*,  viz.,  by  com- 
ibustion  and  condensation  of  the  vapors  and  gases  thai  arc  evolved  during  melting.  These  as-l 
Lyct  have  not  fully  and  completely  removed  all  causes  of  complaint. 

[  They  do  cflfcctually  destroy  or  control  all  offensive  odors  coming  from  the  Bteam-tlght 
[tanks,  but  there  arc  other  necessary  concomitants  of  the  bueine'*.'*,  in  its  details,  which  pro- 
rduco  conditions  quite  as  offensive  and  noxious,  although  not  dif!\ifiible  to  so  great  a  distance, 
bu  the  more  raporized  elements. 

I       These  are  tlie  nccnmulalion  of  Urge  quantitiea  of  cnido  faitj  tiaaucs,  rapidly  andergoin; 
[  decomposition,  in  various  and  dispersed  localities,  awaiting  transportation  to  the  rcnderlng- 
[  Tatd,  and  the  dl.'qjosldon  of  the  residuum,  technically  called  "  scrap  **  or  *'  greaves/' 
[        During  some  stages  of  the  operations  also  offensive  odora  arc  allowed  to  csc.ipc  by  carc- 
*  1c88nc99.    The  condition  of  the  scrap  or  residuum,  by  some  of  the  methods,  is  that  of  semi- 
fluidity,  BO  that  it  cannot  be  pressed  into  cakes  as  It  can  in  other  methoils,  and  lis  condition 
as  a  consequence  is  therefore  quite  objectionable,  as  !t  rapidly  undergoes  decomposition. 
[        In  order  to  render  the  fatty  tissues  of  animals  into  (he  various  products  in  a  manner  un- 
I  objectionable  to  the  public,  it  becomes  necessary,  not  only  that  it  shall  be  done  in  steam- 
|>  ^tight  tanks  with  combustion  or  condensation  of  the  gases  and  vapors,  but  aluo  that  it  tthall 
be  done  quickly  after  the  animal  is  slaughtered,  and  before  decomposition  shall  have  taken 
place.     In  order  to  do  this  effectually  and  profitably,  the  business  of  rendering  i^hould  be 
done  upon  the  pamc  premises  where  the  animal  is  slaughtered,  thereby  avoiding  both  delay 
and  transportation  through  the  city.     By  far  the  greater  part  of  the  evil  and  offengivvnesfl 
of  the  business  is  at  the  present  time  due  to  the  accumulation  of  crude  fatty  tL^^sucs  at  the 
rendering.houses.     Exposure  to  the  atmosphere  for  a  short  period,  especially  duririg  the 
warm  months,  of  the  enidc  material,  ts  accompanied  with  rapid  decomposition,  and  the  evo- 
lution of  most  nauseous  vfQuvia.     Uencc  the  necessity  fur  combining  the  business  of  slaugb- 
tcHng  and  rendering  upon  one  and  the  same  premises.     But  the  powers  of  the  Board  are 
not  of  a  nature  to  compel  this  mucb-dcsircd  improvement— concentration  anrl  capital  only 
can  succeed  in  aocompllKhtng  this  result.    In  its  eflbrts  to  suppress  and  control  ibis  much- 
complained-of  evil,  the  Board  has  end&avorcd,  by  its  regulations  and  ordinances,  to  carry  out 
this  policy;  but  diversity  of  interests  ho^  ari  yet  prevented  Its  consummation.     Until  very 
recently,  the  Board  had  not  required  the  business  of  rendering  lard  exeluMrtly  to  be  dono 
in  steam-tight  tanks  or  boilers,  but  advance  in  the  knowledge  of  sanitary  causes  and  effects 
which  has  been  steadily  growing  In  the  public  mind,  and  the  cotisciousnetis  that  in  the  Board 


53 


of  tlcalth  the  people  have  a  jo^t  conaon'nlor  of  hcdlh,  with  power,  hnrc  cauacd  complaints  of 
the»e  esUbUshtnen ts  to  be  made.  Siltnit  tolerance  of  tho<c  air-pollutihg  establUhmenU  can 
no  longer  be  endured.  Consciiueutljr,  by  a  recent  decree  of  ihc  Board,  all  those  who  in  any 
minner  produce  these  cvibi  bare  been  obliged  to  H8k  for  permits  of  the  Board,  which,  in 
granting  them,  insiiitd  upon  the  bueim'ss  being  conducted  in  the  most  unobjectionable  wun- 
Der,  and  with  the  be^t  appliances  yet  discorcred. 

Comparing  th^  prcAcnt  methods  and  reaulta  with  those  in  use  before  tho  orgmniaation  of 
the  present  Board  of  HeaUh,  no  one  can  avoid  according  it  the  greatest  praise  for  wlut  has 
been  accomplished,  and,  by  pursuing  a  wise  policy,  this  city  may  yet  be  rid  entirely  of  thia 
nbjectiocitble  business. 

Other  cities,  still  suflcring  from  the  rudo  msnner  of  conducting  this  buainesa,  are  ca- 
dearoring  to  profit  by  our  exatuple,  and,  wherever  Boards  of  Health  arc  in  existence,  lh« 
some  measures  nrc  gradually  being  adopted.  Tlie  adoption  of  these  iiDprovements  not  only 
■apprcMCS  the  nuisance,  but  has  proved  a  pecuniary  success ;  for  a  much  lai;ger  percentage 
of  yield  is  obtained,  as  well  as  a  better  quality  of  material,  and  consequently  an  advance 
in  price.  In  thtd  way  the  manitfacturers  become  personally  interested  )n  adopting  the  re- 
quired sanitary  Iraprovcmenta. 

RospcctfuUy  submitt^Kl, 
MOREAU  HORRIS.  Aasistant-Sauiiary  Superintendent. 
Xxw  ToRK,  December  30,  1869. 

Offensive  Tradea. — Daring  tlio  pa&t  year  the  Board  of  Ucalth  has  continued 
its  inquiries  into  the  causes  and  effects  of  tlie  nuisances  Bttonding  the  manu- 
facture of  illumiuatiiig  gas.  Tlic  information  tbttt  is  embodied  in  relation  to 
this  subject  in  tbc  testimony  taken  buforc  the  Board  is  now  presented  entire 
in  anolhcr  Appendix;  and  tbat  toatimony  may  justly  be  considered  as  the  most 
complete  statement  that  has  hitherto  been  made  upon  the  nuisance  here 
mentioned.  Tlins  far,  in  the  inquiry  and  tho  rcsidting  controversy  whicli  the 
Board  has  had  un  thia  subject,  no  mention  has  been  made  of  the  unhcalfliful 
effect  of  gas-wastage  in  contaminating  the  atmosphere ;  tbc  simple  question 
has  been  how  to  reduce  to  the  lowest  possible  degree,  or  how  wholly  to 
prevent,  the  emanation  of  poisonouii  and  offensive  gases  from  tbc  gas-factorios 
in  respect  of  their  proceftaea  of  "  purification."  Tlie  fact,  that  from  five  to  eight 
per  cent,  of  all  tbc  illuminating  gas  manufactured  escapes  by  lealciigc  into  the 
atmosphere,  without  being  burned,  prescuts  an  additional  sanitary  question 
which  i--*  of  no  small  importance  connected  with  this  subject-  Fortunately, 
aelf-interest  tends  to  encourage  the  gaa-manufocturcrs  to  adopt  all  practicable 
measures  to  prevent  tlio  nuisances  that  have,  under  the  old  methods  of  purifica- 
tion, been  justly  complained  of  as  dctrimcnta]  to  the  public  health.  Though 
the  desired  improvement**  come  slowly,  they  arc  now  sure  to  be  adopted. 
The  evidence  that  ha-s  by  the  Board's  action,  been  brought  into  definite 
propositions  and  t^tatemeuts  for  practical  uses,  cannot  bo  act  aside.  The 
directors  and  stockholders,  b»  well  as  the  public  at  large,  must  now  view  al 
this  evidence  from  this  stand-point,  as  parties  that  really  have  mutual  interest  in 
the  adoption  of  improvements  which  shail  in  tho  greatest  ]>o.s6ibte  degree 
prevent  the  contamination  of  the  city  ntmof*pherc  by  poisonous  and 
offensive  gasc?.* 


•  There  now  n-mAlns  a  very  Dccu»»Br7  Improvcmonl  to  be  iccurud  by  tho  cociamcrB  of  Ulaminat- 
log  s»<  to  rcrpect  of  leca  wutcftil  inl  more  complvto  combasUoD  and  atllluUon  Id  dw(-'IUD^'«  nnd 
plAoes  of  public  asBemblBge.    Kot  only  does  ■  slnglo  gAB-buraer,  la  BOtlon.  of  the  more  common  kind. 
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Ckemifal  Ffi^torifs. — ^TIic  nianufacturcra  bf  the  various  juvparalions  of 
ammoDiacAl  compounds,  from  the  "aramonia-water"  of  gas-bouses,  liJive  been 
repeatedly  compbiinod  anrainht  by  citizens.  Their  efforts  to  overcome  all  ftources 
of  nuisance  in  fehe  management  of  their  factories  have  been  only  partly  »ac- 
cessfu]. 

Artificial  Guano^  Bone-Barninrj^  etc, — The  factories  that  were  carrying  on 
this  kind  of  work  at  the  beginning  of  the  year  persistently  gave  rise  to  well- 
founded  complaints  by  sanitary  inspectors  and  by  citizens,  until  all  of  Iheso 
establishments  were  finally  removed  far  beyond  the  limits  of  both  cities. 
Factories  of  this  kind,  that  are  at  present  in  operation  within  the  ruml  portion* 
of  the  MetropotiLan  District,  80  employ  certain  cheap  coal-tar  disinfectants  that 
the  phvc^s  are  no  longer  complained  of  by  citizens.  In  securing  these  reforms, 
we  have  uniformly  offered,  on  behalf  of  this  Board,  the  gratuitous  and  skilled 
instmctions  and  iuBpections  by  the  chemist,  or  by  the  foreman  of  the  disinfect- 
ing department;  and,  by  this  means,  iraprovomcnti';  have  been  attained  which 
official  orders  alone  woiiM  not  have  brought  about.  Yet,  in  most  instances, 
the  Boaiti's  orders  against  these  sources  of  nuisimcc  have  been  a  very  ei^sential 
part  of  the  proceedings  which  ultimately  Becurod  the  required  improvements. 

Various  trades  and  industries  that  arc  ncccssArily  att«:nded  with  the  pro- 
duction of  dust,  smoke,  or  offensive  odors,  have  been  the  subject  of  complaining 
and  of  appeals  in  many  ways — and  in  most  cases  the  Board  has  successfully 
interposed  in  such  manner  as  to  give  some  relief,  and  procure  importint 
improvement;  but,  in  iho  abaenco  of  definite  statutes  proviOing  for  the  pre- 
vention of  nuisances  of  smoke  and  offensive  and  irritating  dust  and  gasce, 
the  remedies  and  improvements  which  the  Board  succeeds  in  applying  must 
be  more  or  less  defective,  both  in  degree  nnrl  kind.  The  kinds  of  trades  and 
manufactures  iu  which  phosphorus,  sulphur,  crude  petroleum,  arsenical  prep- 
arations, compounds  of  ammonia,  and  load,  copper,  inerotiry,  and  other 
poisonous  elements  or  compounds  are  employed  and  mauipulntcd,  must  ere  long 
be  so  regulated  by  sanitary  laws,  that  neitlier  the  people  out^ile  tlie  factories, 
nor  the  operators  in  such  trades,  shall  suffer  needless  injury  by  the  emana- 
tions or  waste  particles  of  poisonous  materials  that  arc  being  wruughL 

Already  in  the  great  cities  we  find  associated  with  particular  trades  a  well- 
defined  but  almost  infinitely-varied  group  of  industrial  diseases.  Lead-poi- 
soning, which  is  frequently  mentioned  as  an  example  of  one  of  these  maladies 
of  iudustrial  trades,  b  not  more  disabling  and  fatal  in  its  operation  tliun  arc 
the  many  other  kinds  of  poisoning  and  injury  which  certain  elates  of  artisans 


confame  ai  much  oxygen  ab  an  odoU  parRon  In  rasplratlon,  hnnr  by  bonr,  but  tbero  Aro  varioiu  per- 
nlcloQs  n-BuItantfi.  in  Iho  fbnu  of  noxloas  sabob  ind  vspor,  n*Dm  &  waoleftil  method  of  ffu-llgliling. 
Tliu  f  rtdencu  concurolnf;  thU  matter  \9  sot  fnrtb  In  levcnl  cxiroplea  by  Dr.  R.  O.  Stilva,  AicI«Unt- 
SanllArf  SapcrlDtcndcot,  tn  a  report.  Uut  will  bo  fonod  in  Appendix  E  tn  tbU  volnmc.  Dr.  Stfloi 
■bowB  that  s  (]tuntlty  or  ibe  air.  vrlilcb  ho  canflcd  to  be  takes  In  the  Bowory  Ttioatre,  wbcn  all  tla  gaa- 
lights  were  In  full  btitzo,  ou  acrorol  occuBloit*,  conUiiocd  actco  parts  of  carbonic  acid  in  1,000  parta  of 
the  air.  Ttiia  Ih  fifteen  tirac<i  tlic  propurllon  that  ifi  foand  fa  tho  port!  external  atinofpbcrc.  He 
foond  tho  same  cxcc«!<iTe  quantity  of  carbonic  acid,  beMldue  other  doxIoub  i^«cf),  at  Ititi  Olympic 
Theatre,  and  other  places  where  dazillnj;  flU'lIgbling  i«  most  exceseWe.  The  oxcvcdlngly  accnratc 
ind  IflgenloDi  tests  applied  by  Dr.  Stiles  show  tliat  tills  snbject  la  well  worthy  the  sanitary  Inqniry  ho 
1ms  cinm  eoocomlnt;  It;  and  it  is  now  desirable  that  tho  uecdiese  eaoses  of  gas-wastaffc,  both  la 
]ealDi{«  and  In  wostofdl  burning;,  should  receive  sAnltary  care,  and  the  means  for  preTontlng  It,  by 
Ibe  people  whose  Interests  and  health  arc  now  injured  by  these  erila. 


rih't  hthnrt-rn  ;iri',  In  i\utir  (H5<Mij>&tioiu,  cooipL-llcJ  to  gnffer.  It  U  Ligbly  desira- 
Ific  thut  tliiH  htiKjrr'l  shoulf]  rcoeivc  ftucli  altHitioD  a^  sLall  secure  tLe  fianitary 
Hhfvty  of  nil  rhiNsoM  of  dcpcuflcnt  labort'K  in  wrirk>bop$,  factories,  priDtin^ 
lioiiMt'rif  t'U\  It  tiiiH  1>o(!n  justly  fiaid  by  a  Ktat^emaiif  in  matters  of  sanitary  legisla- 
timi  c'oiHHTiiin^  work-pcopic,  that  it  la  "tbeir  ri^bt  tbat,  whatever  work  their 
rriipbiyor  iisAenibles  them  to  do  Aball,  so  far  as  depends  upon  him,  be,  at  bis 
raM,  divoMod  of  all  needlessly  unwholesome  eircumstances." 

Fifthy  Strwtit. — The  strecta  of  New  York  and  Brooklyn  have  remained  in 
a  \ory  un^atisfaotory  sanitary  condition  in  rcF.pect  of  cleanliness  the  past  year. 
\\ni.\  ,v.\v  nioar.^  and  authority  been  found  within  the  reach  of  the  Sanitair  Si>- 
iy^r;'-:4T-^^:::i  :■>  o'ean  ivr  enforce  the  cleaning  of  the  public  streets  of  New  York, 
ur..l;r  -.:.■*  Board  of  IIo:»hh,  no  effort  would  have  been  spared  to  secure  the 
i'I;*:i7<L-r-  Tho  independence  of  the  contracting  parties  for  street-cleaning,  as 
r'.rirvls  :ho  Board  aiid  its  officers,  mid,  worst  of  all,  the  absolute  insufficiency 
v^f  tho  ^f  ivifioaiions  and  sanctions  of  the  contract  itself,  as  a  basiij  for  procuring 
arul  oMfonnut;  the  kind  and  amount  of  cleaning  which  is  necessary  for  the  sani- 
tary wo!f«ro  of  the  people,  would  mako  any  criticism  or  suggestion  upon  the 
o\isiiug  dofoot^  in  oivic  cloanliuesa  useless.  Inasmuch  as  the  contract  which 
x\w  oily  has  made  for  oloaning  provides  for  the  execution  of  the  work  only 
oiuv  in  ivjoh  wook  throughout  the  tonemcnt-house  districts,  those  districts  are, 
siiul  \>ill  Iv,  unoloaiily.  A  tonomont  population  that  is  crowded  into  single 
a)vtr(nitnii!t,  su)HM'imposed  upon  oaoh  other  five,  six,  and  even  seven  stories  in 
hoijjhi,  do^iiitito  of  tluM-bins  and  garbage-vessel-s  and  without  adequate  sinks 
auti  \\nsio-ilniin4  lo  rcooi\o  the  domestio  waste-wator  and  slops,  will,  unless 
^u:H-.list  uuiH'a::ingly  by  a  poli('e-patr>.»l,  oa*.t  garbage  and  refuse  materials  into 
i\w  sirt»ot!»  and  gutlon*. 

Tbi'  tlrtily  i*li'an»!»g  of  all  >uoh  overtTowdcd  streets  is  a  s:uutary  necessity ;  and, 
uhi*iu*\(T  (lt('  itih:tbtt.-iiit-«  of  Mu*h  >!rtn*is  lind  such  oloansing  enforced  by  public 
HUlbovtix,  i1io\  in:iy  ibi^n  Iht  induf'f.l  u*  adopt  the  requisite*  means  for  prevcnt- 
ih^  (K<*  fihliv  h:d<it  t^f  ilir*<Aini;  »l»pi  und  g:irbagi*  into  the  streets  and  gutters, 

rUfti  ii  H  |i.>9>iMi'  u%  iiiduiv  t'XiMi  thi*  ptiorcnt  and  most  ignorant  of  tcnc- 
uu-hi  |«-|it)lantiha  u\  iK-aiat  fi«tii)  dt-liUug  llu*  nirt't't^  uas  proved  last  summer  bv 
ii-n(d(>  iliai  adt-iidcil  ibti  dailv  c-llViiU  iiieulti  lt\  thi«  twit  lonMiiiMi  of  a  MnaU  gang 
t*(  hii.:i;i  JI1..1  tiiiiirr  .1.  cHu  In  t  iiipli»yi:d  b>  iti'diT  of  tho  Hoartl  of  Iloalth. 
Tin  ni-  u^.i  III. -II,  huIi  iIu:  (ii'l  lit'  '■iiu  iif  ihi:  nui^till<■l'-(ll>^r('hers,  in  their  oaniest 
»fi\,  fU*'t  >»->titll^  <i.|>u>>»'<l  ibiuiJicUcA  lit  \Uc  itiak  of  dinMiadini;  tho  inhabit- 
ftiii-i  ii"iii  ••i.iiiiifi  iIkIi  i|.iiiii-.-'(it:  K.iiiM.  (iiiil  ^.iiluifjti  u|tiii)  iliii  htivoi.«  and  irut- 

lil.illtdl  wti:  l-i  liiii  lU.ou.l  Itii  ^<llliltll^  |)iii  |Mi9La  li^  |hn  llmtlil  wi  HoaUh. 
'riimtiJi  Hi.  hilbi.  ii..>  .'I  .  11.  Ii  iii.iiu.  li'Ui  I.J  i..iuiiil.-,  mitl  mI'  llto  pvintiHl  onler 
ulil.lt  llit  •  iiniif«>it'  i>- III.  4(1  *i).l  i(.>i  1.1  I  l-'iif;  .iiii.i  itiii  IliMMit'a  rlinining <nu^;;^ 
\\t-i.'  Mil ti-li.ntit  ii'-iii  ili>  .till  I.  .ii  III..  I  ti>l   "I  k:».ji|i.iii1i(.i,  ibi>  fiii'i  hiMv  nio'.> 

I1..III  >l     1  ■    llll|'-   ll'illl    ••  I"-       )•>:«    ll>><l    11     I  -    j(U.  II.  .tl.|t.   I.f   (Mi|l*l.    I  III'   M>  (l   t\\\>\   \\\i\\> 

titji  till  III  tI.i*!'   li. .11-11*,.  II"   (H'liit      1   M.I  *i  iiif^  |cil<H"   I'l  I'll  •thiliip-)*)  rt«  r\''- 

t-lir.  ^t^  ibi-  .•li'»  I-  '"..I  ,,ttii.  I      M.  II..    I-  (..  .1.1  ..I  |..i|. .    i|)..i|).  |„ 

'I'l,.-  (..iiidiii)    ■.•!.      I    ,...-.'.',..■       'I*   »    t    I      f,wMi,,n^    ,,)    In  Miiv  «i|i'nn»;»^ 

lUUIIlK  I   |ii.Ol.|...i  I'*  tOilil  ■  ■■'    ■  I   I     '<        »    II       *  .      .  ..ii.il    ,  ..ii.iiti..,,.,   f.,,    i... 

ftiiiiiiu'  Hi'Ji"";;'"'"- •"■■^  i  *"  '"'■-   "     '    '    ■      ■ '  l(   i.i  .1    .ll|i„i,  .,i,,|  ^t,o.;^ 
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can  bebrongbt  to  bear;  and  these  condition-i  are:  1.  That  garbage  nnd  slops 
(swill)  shall  be  stored  in  separate  and  suitable  vessels  distinct  from  tlio  viieseU 
for  afiliea ;  and  2.  That  the  daily  removal  of  all  domestic  garbage,  swill,  aud  ft&hes, 
shall  be  performed  with  invariable  regularity  and  thoroughness.  It  is  irJlc  to 
censure  and  upbraid  the  contracting  parties  or  the  inhabitants  for  the  evils  which 
the  contract  and  plan  together  not  only  fail  to  provide  against  but  actually 
foster  into  grossest  uai^Dccs. 

In  executing  the  work  of  street  and  gutter  cleansing,  which  the  Board  or- 
dered during  the  warra  season,  the  average  weekly  expenditure  amounted  to 
only  <(300  per  week,  including  the  cost  of  disinfectants  employed.  As  the 
Sanitary  Superintendent  could  not  exceed  the  instructions  which  restricted  him 
to  the  merely  sanitary  cleansing,  with  permission  to  catiao  tlie  dirt  to  be  cflrtod 
away  only  from  a  li!nit<.'d  number  of  specified  streets,  he  endeavored  to  extend 
the  sanitary  kind  of  cleaning,  the  flushing  of  gutters,  and  the  application  of  dis* 
infectant<%,  to  as  many  of  the  populous  and  unclean  streets  as  possible. 

Privy  Scavenging  and  DUin/ecthn. — This  work  was  effectually  reorganized 
last  spring,  and  the  methods  of  disinfection  were  reduced  to  a  system  that  has 
proved  at  once  efficient  and  ecouoniieal.  The  experiments  of  tlie  chemist  and 
the  foreman  of  disinfection,  last  winter,  proved  that  to  disinfect  a  load  of  ordi- 
nary night-soil,  e^jual  in  bulk  to  a  cubic  yard,  a  little  less  than  two  pounds  of 
liquid  scsquichlorjde  of  iron,  full  strength,  combined  with  ten  per  centum  of  its 
own  weight  of  crude  carbolic  acid  (Dr.  Squibb'y,  70  per  ««/,),  would,  in  all 
instances,  sor^-o  the  purpose  effpctually.  The  scavengers  cheerfully  undertook 
to  make  their  work  as  required ;  their  apparatus  was  inspected  and  put  in  goofi 
condition,  and  the  busincsB  was  placed  upon  a  basis  of  strict  accountability. 

The  disinfection  of  all  cloacal  nuisances,  particularly  of  the  unscwcred  priv- 
ies, and  all  old  sinks  and  cesspools,  is  so  much  a  domestic  duty,  that  we  have 
thought  proper  to  encourage  it  by  keeping  up  the  distribution  uf  the  oflicia 
memorandum  of  instructions  and  advieo  concerning  disinfection. 

Manure. — The  sanitary  care  and  utilization  of  cxcremcntal  matters,  and  of 
even  the  coarser  stable-products,  mark  the  regard  for  the  public  health  ns  well 
as  the  good  sense  of  a  community ;  and,  in  an  insular  city  like  Xcw  Vork,  it 
will  be  found  to  require  efficient  methods  of  business  organization,  to  secure 
the  perfect  execution  of  sanitary  scavenging. 

It  is  estimated  that  not  less  than  1,000,000  cart-loads  of  stable-manuro  arc 
removed  from  the  city  and  island  of  New  York  in  the  course  of  a  year ;  yet  the 
entire  business  remains  utterly  unorganized,  and  the  transportation  is  conducted 
wholly  upon  the  principle  of  supply  and  demand,  no  organized  capital  nor 
methodical  plans  having  bcLML  adopted  by  farme^  and  doalcrs  for  the  proper 
removal  and  storage  of  tho  vast  accnunilations  of  stable-product*?.  Hence  the 
sanitary  officers  desire  that  farmers,  and  the  dealers  who  supply  them,  should  so 
organize  the  business  of  stable-scavenging  and  removal  of  manure  as  to  free  the 
cities  from  the  nuisance  of  accumulations  which  no  legal  prosecutions  and  offi- 
cial orders  can  wholly  prevent.  Tho  daily  inspection  that  has  beeti  kept  up  at 
dumping-grounds  and  wharves  by  nuisance-searchers  has  served  to  diiiiinish 
and  prevent  the  former  extent  and  otfensivencss  of  this  chit«  of  nuiwinces, 
7^«  Present  State  of  Abattoirs  and  Slaughtering, — Upon  this  subject  I  have 


56 


reqacstpd  AwBlrinl^Samtapy  Superintendent  Dr.  Morris  to  make  a  specinl  re- 
|>ort«  which  is  here  pre.HcnlccL  The  attcntioQ  which  Dr.  Morria  bid  given  to 
the  unitary  couditiou  of  jinaxialH  used  for  food  adds  valuo  to  bis  report  upon 
this  Hubject. 

To  E.  Haiuii8,  M.  v.,  Sanitajy  Snperintaideni. 

Sin :  By  your  direction,  I  hAVc  the  honor  to  present  the  following  r^>ort  upon  **  the  pres- 
ent cooditioD,  number,  and  B&Dilsry  illations  and  wants  of  tlie  abattoirs  and  aUagbter-bou««s 
tn  Kcw  Yprk,  with  a  coneiae  record  of  pa^  eObrti  for  reform  and  oompariaon  betvecn  past 
and  preaeut  conditions.'* 

For  many  years,  as  the  population  of  iLts  city  rapidly  increased,  the  cjueation  of  the  re- 
moval of  slaugbtor-houfles  beyond  xlA  crowded  prcciuelfl  wan  from  time  to  tUue  agitated  by 
lliG  people. 

The  cUy  govenimetit  was  importuned,  the  former  City  Inspectors  entreated,  and  during 
tlie  convocation  of  Boards  of  Uealth,  under  the  old  r^me^  this  important  matter  affecting 
the  public  health  was  repeatedly  under  discussion.  The  business  was  recognized  as  being 
dotrimcDtal  lo  the  pul>lic  health,  yet  so  strong  were  the  efforts  of  those  iolerestcd  in  it,  and 
•o  great  was  the  wunt  of  unauiiuity  among  the  nouunul  aoulLary  olEcialSi  that  no  aulbotitallve 
ar  ecmccrtcd  action  was  brought  to  bear  upon  the  question  of  iU  unbcaltbfulneas. 

Hoon  after  the  orgtiuiKution  of  the  Mulrupulilan  Board  of  Health,  its  officers  discorered 
that  slaughter  houses  were  the  niduB  of  many  dcletcriou.9  conditions  affecting  the  genera] 
health  of  the  surruunUhii;  pupuUlion.  Located  as  tbey  were,  generally.  In  densely  populated 
dlulricti,  where  other  unheuUliy  conditions  added  factors  to  the  pestilential  elements  ema* 
nating  from  ducomposin^  auiuial  tissjcs,  tbey  became  doubly  dangerous  to  the  public  health. 

With  rrmarkablc  tinuniiuityj  the  reports  of  the  Saniury  Inspectors  ducUred  these  places 
almost  univcr>«a1ly  to  be  dangerous  to  the  public  health,  and  the  Board  was  compelled  to  take 
deeidod  aclion  for  th^i  HUppres.iion  or  removal  of  the  business  from  populous  tocnlilio->.  In 
ilohig  thU,  thi^  Buanl  nought  to  induce  thutic  engaged  in  it  to  combine  and  conduct  the  busi- 
ucits  upon  the  moat  approved  abattoir  plnnn.  Br  these  means,  the  business  would  not  only 
bo  couceutratcd  at  favorable  points,  but  could  afford  the  needed  facilities  for  controlling, 
rapidly  removing,  and  utilizing  all  tho.«e  ofTeuivivc  products  which  give  rise  to  unhcaltliy 
condiUonH, 

Afler  considcrubkMlohiy  cause*!  by  legal  intcrfiTcnce,  the  Boiird  Gnally  established  its 
rlghta  through  all  the  courts,  and  issued  it.-!  orderit,  closing  up  all  sluughlering-establlsbments 
below  thu  liiu!  of  'liith  Streotf  after  the  Ut  of  January,  1809.  Since  that  time,  no  slaugh- 
tvrlng  of  uiitniufH  for  food  has  been  permitted  below  thnt  potut.  In  its  jealous  care  for  the 
piihlic  hcAllh,  U  hns  stt.<adily  reruBi'<l  lo  grant  pcrmlu  to  lacutc  such  establishments  at  points 
other  than  those  near  tlie  rivcr-baiiks,  und  ui^on  the  most  approved  plane.  As  a  reault,  the 
prosent  condition  of  tho  aUughtoring'OStablishmcnia  compares  very  favorably  with  that  of 
formtr  year*. 

Much  greater  care  In  nloaiilinesii,  diHt>osIUon  of  offul,  and  other  concomitants,  is  now  excr- 
oiiod. 

Yel  fir  gr«at«r  Improvemunu  can  and  should  be  enforced.  With  one  exception,  Ihes^ 
places  are  not  conduct«d  with  that  attii^ntlou  to  details  llinl  would  secure  the  best  eauitary 
r««uli«. 

'DiQ  prhidlpril  ihirt'Ola  nru  In  ihu  want  of  a  pro]>er  mn\  aullioriliilive  supervision.  As  now 
conducted,  ruch  vslablliihinctit  U  sub  K't  to  vurlmis  partic*  who  arc  IrrcKpouRlhlo  individually 
to  thf^  |{rtii<ral  gooti,  and,  ns  a  coti<M>fpicncf<,  vnch  conduclji  hU  own  business  In  his  own  way, 
iheroby  nftrn  rrcafln^  ronfuRion,  and  InvarUbly  preventlnK  that  uniformity  and  unanimity 
with  ro)(iiril  til  4'lrnnllM>'N«  utnl  froxdont  fimu  nffttiialvn  oondUliina  with  which  a  wrU-rt-^uhttcd 
abattoir  shouM  be  malnlaliiiHl,  /\x"htt  lhi>  ulltriiHln  iitlllMtion  of  all  ihn  various  coucoml- 
taiits  ptTUiinhiK  to  tho  bu*lni<»  is  illMlilbutrd  <ii  ititlirly  Um  many  rimMl4^  points.  The 
whole  biialnesi  ■hmild  bo  uonducted  and  o<iniplct<>d  und«r  one  {trucral  siipervlBlon,  and  with- 
in a  olroDiniorUwd  aroa.    KUtiKhtarlug,  rumlvrlng,  utlllaliig  lliu  prwluola  uU1u<t  hilo  elariders. 
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rcrtilizere,  or  other  uses  tb&i  mav  bo  discovcreil  aud  applied  bjr  acience,  should  ba  concon- 
tnUsd. 

An  illustnition  of  the  mctbodB  and  advantages  of  thla  comUoaiion  is  faTor&bly  shown,  in 
a  good  Jegn>e,  in  the  methods  adopted  by  the  Butchers'  Hide  and  Melting  AMOciation.  Fi^ro 
the  rceeplioti  of  the  live  animal  to  its  final  disposition,  either  as  food  or  tallow,  the  whole 
buBinesfl  is  conducted  witli  scrupulous  regard  to  elenntincss  and  healthy  food,  combined  with 
the  utiliEation  of  nearly  all  other  producta.  Tlie  result  i:)  a  well-ordered  business,  which 
not  only  proves  that  ii  can  be  conducted  upon  strictly  sanitary  principle!*,  but  yet  be  a  finsn- 
cial  success.  At  the  date  of  the  orgynizfltion  of  the  Xloard  in  1866,  there  were  over  200 
slaxighter-houecs  distributed  throughuut  the  city.  At  the  prcseut  lime  there  are  but  60,  and 
these  are  all  located  above  40th  Street,  and,  by  a  recent  resolution  of  the  Board,  no  more 
permits  will  bo  granted  for  locating  between  1st  and  Uth  Aveuuc:;,  thus  coufining  them  to 
the  river  pldes. 

One  of  the  greatest  and  most  troublesbrae  evild,  connected  with  slaughtering  aa  formerly 
conducted,  hiis  been  almost  entirely  abated,  viz.,  tliat  of  driving  cattle  through  the  crowded 
thoroughfares  of  the  city.  No  cattle  are  now  driven  below  40th  Street,  and  those  nccesssarily 
ariven  to  Iho  present  slaughter-housi's  are  now  driven  in  the  night  or  during  the  hours 
when  scarcely  any  one  is  incommoded  thereby.  Id  accooiplishing  this  result,  thu  Board 
deserves  well  of  the  community.  Still  further  improvement  might  be  made  in  this  respect, 
by  having  all  live-stock,  brought  witliin  the  city  Hmils,  tnirisporled  by  barges  or  boal^  directly 
to  the  slaaghter-houscB  upon  cither  side  of  the  city.  But  the  time  is  not  far  distant  when 
the  interests  of  the  butchers  wilt  not  only  compel  this,  but  otiier  improvements  in  their 
business  which  have  been  before  indicated. 

Respectfully  submitted, 

MOBKAIT  UoR&is,  Amgiant'Sanitarif  Saptrinttudeni, 

MarkeU. — Private  ontcqiriae,  and  the  movement  of  the  eity  population 
northwiird,  a3  commerce  and  its  warcliouses  yearly  cncroHcli  tipon  the  older 
quaitera  of  the  city,  already  begin  to  relieve  the  question  of  market  reforms  from 
the  difficulties  that  have  provenleJ  sanitary  improvement  in  their  mimajijoment. 

As  soon  as  the  iiijimctions  against  wmitary  interference  at  AVnsliington 
Market  had  ceased  by  limitation,  last  August,  a  sanitary  inspection  of  all  that 
pertains  to  that  ancient  centre  of  market  business  was  made,  and  tlic  Sanitary 
Superintendent's  report  thereon  was  rendered,  reiterating  the  declarations  which 
had  been  made  in  1866  against  its  grievous  nuisances  against  health.  A  special 
inquiry  was  also  inatltutcd  to  ascertain  the  facts  respecting  the  traitsportjition, 
storage,  deterioration,  aud  distrilmtion  of  food  articles;  also  the  amount  and 
neceA»ti08  of  the  trade  in  food  supplies,  so  far  as  the  facts  relate  to  sanitary 
questions  and  market  improvements  cotmcotod  therewith.  The  information 
obtained  is  of  an  important  character,  and  it  clearly  enough  proves  timt  there 
is  an  urgent  sanitary  necessity  for  such  improvements  as  will  measurably  sepa- 
rate the  grcfit  wholesale  commerce  in  food  supplies  from  the  family  markets  or 
stands,  and  at  the  same  timu  give  such  coramurcial  facilities  as  will  secure  a 
greater  degree  of  freshness  and  soandness  of  food  articles,  of  the  perishable 
kinds,  and  especially  that  shall  prorrnt  tho  present  unsanitary  method  of 
storage  and  handling  of  the  grass  supplies,  for  it  appears  tliat  tho  deterioration 
of  food  while  in  market  storage  has  already  become  a  very  serious  matter  of 
loss  as  well  as  of  fraud ;  and,  to  the  public  health,  it  b  n  source  of  danger  aud 
injury. 

Tho  maguiludo  of  a  department  of  business  that  supplies  tho  gross  food 
articles  for  nearly  two  millions  of  people  must  not  be  underestimated,  nor  its 
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b«  auHipprebcDdcd,  io  tbc  effort  to  procnre  a  re&AODable 
far  the  eitr  marketing.  The  tmnftoctioiiB  in  Wasbingtoo  and 
Falton  Markets  alone,  according  to  tbe  Toluntary  retams  of  tbc  dealers  theoo- 
selres  to  revenue  officers  amount  to  $44,030,750  yearly.  And  it  \s  ascer- 
tuned  that  the  enormous  lossi^s  which  arc  f^uffered  by  deterioration  and  neeileee 
injary  to  some  of  the  fuod  supplies  are  so  great  that  even  tlie  dealers  tbem- 
aehres  are  almost  forced  to  seek  the  speedy  abatement  or  complete  reconstruc- 
tion of  tbe  existing  markets  in  Washington,  We*t,  and  Fulton  Strceta. 

Deep  Draina^, — ^The  winitary  drainage  of  all  those  portions  of  Sew  York 
and  Brooklyn  which  arc  «oon  to  l>c  built  upon,  and  grc^t  improvement  and 
deepening  of  tbe  drainage  of  various  streets  that  pass  through  wet  grounder  or 
that  occapy  parte  of  old  water-courses,  have  received  special  attention  by  tbe 
sanitary  officers  of  tbe  Board  tbe  past  year.  In  the  reports  of  Sanitory  Inspe©- 
ton  Vicl4,  Wadswortli,  and  Hudson,  in  tliis  volume,  tbe  sanitary  questions 
relating  to  this  subject  are  well  stated ;  and  in  the  report  of  Sir.  Worthed  Sani- 
tary Engineer,  thi^  subject  is  further  illustrated. 

The  several  medical  officers  of  this  Board,  in  rural  villages,  have  specially 
endearored  io  awatoi  an  intelligent  public  interest  in  deep  drainage  for  sanitary 
and  economical  pmpoaes.  The  Sanitary  Superintendent  has  regarded  it  as  a 
duty  to  encourage  and  direct  this  cUss  of  (Efforts  throughout  the  district,  aod 
be  wonid  %»V  that  special  attention  be  given  to  the  factsset  forth  in  tbe  annexed 
reports  from  tbe  several  officers. 
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TBNEMEXT-nOlTSES. 

Earty  in  the  ^ring  a  sanitary  survey  of  the  tenement-houses  in  New  York 
and  Brooklyn  was  commenced,  with  the  design  of  bringing  ever}-  dwelling  and 
tenement,  which  is  defined  iu  the  statute  as  a  **  tenement-house,'*  under  eiact 
and  systematic  inspection  and  official  registration.  The  design  of  this  inspec- 
tion comprehended  also  an  etfort  to  bring  as  large  a  portion  as  practicable  of 
these  dwellings  into  a  reasonable  conformity  to  the  Tenement-house  Law,  while 
a  record  should  be  made  in  regard  to  all  the  essential  pointa  of  conformity  and 
non-conformity  with  tlie  requirements  of  the  law. 

No  sooner  did  the  official  returns  of  sanitary  inspectors  on  this  survey 
begin  to  come  in  for  our  examination,  than  two  most  important  facts  became 
obvious  in  regard  to  the  practical  necessity  and  benefits  of  this  systematic  in- 
spection :  first,  it  was  in  this  way  ascertained  that  a  great  number  of  the  most 
unhealtbful  and  neglected  tenements  had  never  before  been  brought  nnder  offi- 
cial observation  or  complaints,  and  that  not  o  few  of  the  occupants  were  too 
ignorant,  timid,  or  indifferent,  to  become  complainanta  agaiust  those  worst  of 
tenements ;  and,  second,  that  there  existed  such  remnrkablo  and  excessive  con- 
ditions of  overcrowding  and  sanitary  insecurity  in  particular  instances  as  to 
demand  the  most  incisive  official  complaints  in  regard  to  violations  of  the 
Tenement-house  Law,  and  also  iti  regard  to  special  nuisances,  the  habitation  of 
dark  aod  foul  oelhirs,  ote. 

Tbc  nipid  and  ihrcntcning  inoreiwo  of  smiill-pox  In  New  Yoil*  nuon  com- 
pelled the  Sanitary  Superintendent  to  thmw  the  oiitirt)  enorgicK  niid  time  of 
the  medical  officers  against  that  disease,  and  it  was  n(tl  nnlil  tlie  niid-llo  t^f 
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July  that  tbis  systematic  survey  of  the  tenenient-liouses  could  be  fusanioJ,  At 
that  date  nhout  one-third  of  the  survey  had  been  completed.  The  work  was 
(Steadily  pressed  forward,  but  so  interrupted  and  embaiTasscd  by  the  current 
duties  incident  to  reinspections  on  orders  in  progress  of  execution,  etc.,  and  by 
the  prcasurc  of  small-pox  in  some  of  the  Ftub-dlstricts,  tliat  the  ron^h  notes  of 
the  sur\*cy  have,  with  some  difficulty,  been  completed  within  the  present  year. 
Whatever  h:is  been  completed  in  the  final  suroniution  and  analviiis  of  this  im- 
mense work  will  be  found  in  subsequent  pfljB^es  of  this  report. 

Tenement'Ifotue  Districts. — The  overcrowding  of  habitations  and  the  ag- 
j^regation  of  stich  dwellings  are  evils  of  magnitude  iu  themselves  alone;  but, 
added  to  these  is  the  evil  that  results  from  unhcalthfulnees  of  locality.  The 
densest  of  all  our  tenement-house  population  is  found  in  those  localities  where 
defects  in  the  grade  and  drainage  of  streets,  and  the  uncleanlincss  and  dampness 
of  the  surroundings,  are  ever  contributing  to  the  unhealthfulness  of  the  tene- 
ment inhabitants.  There  are  many  limited  exceptions  to  tliis  general  fact,  and 
these  exceptions  serve  to  prove  how  much  practical  advantage  there  is  in 
having  our  densely-crowded  tenements  favored  by  external  conditions  of  salu- 
brity. 

Excessive  Density  of  Population. — The  tenement-honse  survey  has  revealed 
a  rate  of  crowding  iu  tciieineut-dvvelliugs  that  has  probably  not  been  cqu.'ilTed 
in  any  other  great  city  in  the  world.  The  abBcnce  of  all  law  and  restraint, 
in  reference  to  the  covcHng  of  citj  lots  and  crowding  entire  sqaarcs  with 
tenement  structures,  until  very  recently  seemed  to  have  no  limits,  except  the 
means  of  the  owner,  to  add  loft  to  loft  and  to  cover  the  area  aa  completely  as 
possible  with  such  buildings.  There  are  numerous  examples  of  tenement- 
houses  in  which  are  lodged  several  hundred  people  that  have  \xpro  rata  allot- 
ment of  ground  area  scarcely  equal  to  two  square  yards  upon  the  city  lot, 
court-yard  and  all  included.  Instances  of  tbis  kind  will  be  given  upon  a  subse- 
quent page.  Such  overcrowding  is  attend<;d  by  an  excessive  death-rate,  and  a 
train  of  physical  and  social  evils  that  may  justly  concci'n  evcty  citizen. 

It  must  be  borne  in  mind  that  the  classes  of  people  that  are  crowdtMl  into 
the  most  denfccly-popnlatcd  houses  and  blocks  are,  with  rare  exceptions,  so  poor 
and  ignorant,  or  so  uncleanly  in  their  habits,  that  they  would  breed  filth  and 
sickness  even  in  a  pr.airie-cabin,  unless  kept  under  some  kind  of  sanitary  inspec- 
tion. Hence  the  necessity  for  securing,  in  this  class  of  tenement-houses,  all  the 
sun-lighting  and  ventilation  possible.  The  provisions  and  requirements  of  the 
Tenement-house  Act  are  producing  beneficent  results  in  all  portions  of  the  city 
where  there  are  tencment-honses  of  the  older  kind,  while  it  is  securing  the  con- 
struction of  new  tenements  of  a  good  class.  But  the  best  tenements,  if  occupied 
by  families  that  suffer  pecuniary  want,  are  very  liable  to  be  overcrowded,  for, 
such  is  the  lack  of  house-room  in  the  city,  tliat  nuy  kind  of  tenement  can  bo 
iramediatoly  crowded  with  loJgei"3,  if  there  is  space  offered  ;  and  hence  ^it  is 
that  an  excessive  and  unprecedented  degree  of  overcrowding  now  exist.^  among 
the  poorest  classes ;  hence  it  is  also  that  the  sanitary  officers  have  found  it 
ncoossary  to  proceed  very  gradually  in  the  duty  of  requiring  that  cellar-tene- 
ments be  ordered  to  be  vacated. 

Cellar  Lodging-houses, — At  the  beginning  of  the  yeartbere  were  about 
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tbroe  liUQdred  collars  and  basements  used  as  common  Iodgmy;-lioiisos. 
■were  mostly  in  tho  water-side  district  south  of  Grand  Street.  Being  devoted 
the  lowest  class  of  homele^  wayfarers,  and  a  rery  promiscuous  and  dan^roua 
class  of  persons  wbo  become  the  ready  carriers  of  diseases  as  well  as  frequent 
sufferers  therefrom,  the  Sanitary  Inspectors  beg;an,  early  in  the  spring,  Uj  com- 
plain of  certain  of  the  worst  of  this  class  of  tenements  as  being  nnfit  for  habita.* 
lion-  After  personally  reviewing  the  complaints  and  evidence,  the  Sanitary 
Superintendent  indorses  his  recommcDdatioufor  permanent  vacation  and  c1o9iuv 
of  the  cellars  that,  in  bis  judgment,  endanger  the  public  health  as  well  aa  the 
life  and  health  of  the  occupants.     This  kind  of  official  duty  has  been  plain. 

The  Board's  timely  action  upon  these  recommendations  has  resulted  in  closing 
more  than  half  of  all  the  celUr  lodging-houses  in  the  city,  or  in  bringing  above 
ground  several  hundred  families.  There  is  no  reason  why  tbi*  reform  should  not 
bo  steadily  pushed  forward  antil  every  cellar  lodging-house  shall  have  been 
closed,  and  every  cellar  tenement,  which  fails  to  comply  reasonably  with  the  re* 
quiremcnU  of  the  tenement-house  law,  shall  have  been  vacated.  It  is  mainly  a 
question  of  time  and  prudence,  for,  in  order  permanently  to  benefit  the  poor  and 
ignorant  people  who  filled  the  cellars  which  have  thus  been  brought  under  the 
Board's  orders  for  vacating  and  cleansing,  it  has  been  deemed  a  duty  to  make 
the  occupants  understand  that  they  would  not  be  allowed  to  occupy  such  tene- 
ments. In  carrying  out  this  object^  a  judicious  ceIlar-vu«itor  has  been  kept 
employed  since  March  last.  No  serious  opposition  has  yet  been  experienced 
in  this  work,  though  a  few  lessees  and  speculators  in  low  brothel  lodging- 
houses  have  defied  the  Board.  The  largest  and  most  dangerous  of  the  cellar 
lodging-houses  in  the  city  have  been  permanently  evacuated  and  closed  as 
habitations.  Nearly  all  of  them  were  connected  with  lenement-houses,  and 
against  some  of  them  proceedings  were  Uiken  under  the  Tenement-house  Act, 
but  the  evacuations  are  best  secured  under  peremptory  orders  by  the  Board,  on 
special  complaint.  Nearly  throe  thoit*and  wretched  occupants  of  cellar  lodg- 
ing-bouses and  underground  tenements  have  thus  been  brought  into  more 
healthful  dwellings  above  ground. 

Sicknus  and  Mortality  in  Particular  Housea, — In  the  Annual  Report  of 
Vital  Statistics,  which  I  have  had  the  honor  tins  year  to  submit  to  the  Board 
of  Ilcalth,*  will  be  found  a  special  report,  by  Mr.  Norris  R.  Nortou,  Chief  Clerk 
in  the  Sanitary  Supcrintendenl's  department,  on  toneraeut-bouse  mortality  ;  and 
in  that  report  the  fact  appears  Ihi^  year  as  in  the  records  of  the  previous  year, 
that  an  excessive  death-rate  has  prevailed  in  particular  houses,  in  particular 
blocks  or  rows  of  tenements,  and  in  certain  streets  and  ccctain  portions  of 
streets  which  arc  especially  cliaraot^rized  by  the  structural  and  local  conditions 
of  insalubrity,  thatliavc  been  mentioned  in  tho  preceding  paragraphs;  instances 
arc  also  given  in  tliat  report  which  spMially  illustrate  the  fL^^^ful  effects  of  over- 
crowding, and  the  attendant  accumulation  of  physieial  and  social  evils,  iu  cer- 
tiin  piles  of  tenements.  I  beg  leave  to  refer  to  the  re[mrt  here  nicTilioned  aa 
an  embodiment  of  facts  which  should  lo  studied  in  connection  with  the  ques- 
tions of  lenemeut-hoQse  improvomcnts  that  h:ivo  been  prosout^*d  iu  preoeding 
pages  of  this  volume. 

•  SMAppotidU  *'C.** 
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The  following  examples  of  overcrowded  tenement-houses  that  have  been  con- 
stantl}'  described  by  the  Sanitary  Inspectors  an  bring  remarkable  for  the  amount 
of  siclniesa  found  in  them  ftt  ihe  limes  of  their  officinl  visitations,  and  whoso 
tenants  have,  in  successive  years,  been  found  suftering  an  exccwtive  death-rate, 
are  mentioned  in  this  place  in  evidence  of  the  necessity  that  exists  for  still 
greater  and  more  fiir-rcaching  sanitary  improvemenl*  than  can  be  secured  under 
the  Tcncmcnt-bou&e  Law  alone.  It  will  bo  borne  in  mind  that  neither  the 
Tenement^house  Act  of  1867,  nor  the  Ilcallh  Ordinances  of  the  Board,  have 
yet  dciined  the  means  by  which  the  chief  causes  that  produce  such  excessive 
unhcallhrulncs3  and  mortality  shall  be  prevented  ;  indeed,  some  of  these  causes 
relate  to  social  conditions  and  physical  want"?,  and  to  consequences  of  vice, 
which  can  be  restrained  and  mitigated  only  by  comprehensive  measures  regard- 
ing both  tlic  sanitary  and  social  necessities  of  the  poorer  classes. 

Tlis  Tenement  at  79  Baxter  Street. — Tlie  Sanitary  Inspectors'  survey  shows 
twenty-five  familie?,  comprising  112  persons,  living  upon  the  premises.  The 
tenements  arc  piled  five  stones  high,  and  the  rear  ia  bnilt  back  to  back,  against 
another  pile  of  rear  tenements  upon  MuU>erry  Street  lots,  and  which  arc  entered 
from  that  street  In  this  population  of  112  persons,  six  died  in  their  tene- 
ments of  various  diseases,  a  death-rate  equal  to  53  6-10  in  1,000,  yearly. 

The  Tenementt  at  102  Bayard  Street, — Tliese  tenements  abut  against  the 
south  aide  of  tlie  rear  portion  of  those  at  79  Baxter.  The  house  is  five  stones 
high ;  the  rear  is  Imilt  close  against  the  side  of  the  rear  of  70  Baxter,  thereby 
rendering  ihrongh-and-through  ventilation  impossible.  This  pile  of  tenements 
contains  a  population  of  102  persons;  there  have  been  six  deaths  upon  the 
premises  during  the  year,  which  is  equal  to  a  dcnth-rato  of  59  persons  in  1,000. 
The  tenements  here  mentioned,  apart  from  being  badly  planned,  ai*e  so 
constructed,  with  narrow  cvt-desac  courts,  and  with  rears  built  compactly  back 
to  back,  that  on  all  sides,  excepting  the  street  front,  they  arc  shut  off  from  sun- 
light and  external  ventilation. 

Tenements  at  36  and  38  Clwrry  Street  {Gotham  Court). — Tliis  immense 
rookery  consists  of  a  double  row  of  hnok-to-bnck  tenements,  with  an  alley 
seven  feet  wide  between  waid  row  and  other  tcncraeuts.  The  main  building 
is  234  feet  long,  34  feet  in  width,  and  five  stories  high.  Each  domicile  con- 
sists of  a  small  living-room  and  bedroom,  the  former  being  14  by  9  feet,  and  the 
latter  being  14  by  8  feet;  these  two  apartments,  living-room  and  bedroom,  to- 
gether contain  aliout  1,900  cubic  feet  of  air-space;  and  here  the  average  num- 
ber of  occupants  in  winter-tinio  ranges  from  five  to  seven  pereons.  Nearly 
ton  per  cent  of  tlie  population  residing  in  this  pile  of  tenements  is  sent  to 
the  public  hospitals  each  year.  The  rate  of  mortality,  at  home  and  in  hospital 
together,  during  the  last  year,  and  for  several  years  previously,  is  equal  to  about 
forty  denths  to  1,000  inhabitants. 

"  Old  Chureh  Tenement*^'  at  5,  7,  and  9  Mulhemj  5^■ff^— This  mass  of 
tenements  comprises  the  rear  half  of  an  old  wooden  cluirch,  in  which  are  forty 
families,  with  a  population  varying  from  158  to  200;  and,  fronting  on  Mul- 
berry iStreet.  a  pile  of  five-atory  brick  tencraenta,  containing  thirty-seven  fami- 
lies and  202  persons. 
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In  this  ai'erage  population  of  360  persons^  in  tbc  front  and  roar  tene- 
ments togolher»  there  occurre<l,  during  the  past  twelve  mouths,  2l  deaths  at 
liorne,  besides  several  others  that  were  buried  from  hospital  wards,  to  which 
this  phico  is  one  of  the  largest  contributors  in  the  city.  Counting;  only  the 
dead  that  wore  buried  from  tliLs  pile  of  tenements,  which  covers  an  area  of 
less  than  7,000  square  feet,  the  rale  of  deaths  to  population,  living  therein,  at 
the  time,  is  75  per  1,000.  The  diajjrams  upon  the  opposite  page  present  the 
gronnd-pian  and  an  isonictrical  view  of  this  home  of  wretchednesa  and  exces- 
sive mortn'iUty. 

Unhmlthful  Tenerrients  upon  Naturally  Salubrious  Grounds, — Descending 
Bayard  Street,  westward  from  the  Bowery  to  Baxtnr  Street,  we  find  thirty-eiglit 
tcnomont-bouflcs  of  the  smaller  kind,  containing;,  nt  the  time  of  Inspector  Ran- 
dall's survey  in  September  last,  1,205  pci'sons.  The  Tenement  Mortality  Record, 
for  1860,  sliows  that,  in  these  thirty-eight  houses  and  their  population  of  1,295 
persons,  there  were  forty-eight  deaths.  Tbis  is  equal  U>  a  death-rate  of  38  in 
1,000,  and  is  double  the  average  death-rate  in  the  Fifteenth  Ward.  Yet  the 
hilUide  here  mentioned  was  originally  one  of  the  most  salubrious  places  in  the 
city. 

Compliance  with  the  Taiement-Hoase  Law, — Tlic  rapid  accumulation  of 
official  complainta  by  Hanitary  Inspcctoi-s,  as  soon  as  the  systematic  sanitnry 
survey  of  tenement-houses  was  begun,  led  to  close  observation  upon  the  kind 
nnd  degree  of  compliance  that  should  be  given  by  the  owners  and  lessees  of 
the  property  complained  of,  and,  at  the  end  of  November,  I  caused  a  consecu- 
tive scries  of  the  complaints  to  be  reviewed  upon  the  evidence  given  by  the 
('urrent  indorecmcals  of  the  official  returns  on  reinspections  made  by  the 
respective  District  Inspectors.  This  review  was  made  upon  the  records  of 
4,752  tenement-houses,  in  which  the  Inspectors  had  reported  the  residence  of 
59,243  families.  The  labor  of  the  review  has  been  shai'ed  by  Sanitary  Inspector 
Dr.  E.  II.  Janes,  Assistant  Inspector  Dr.  S.  D.  Wadsworth,  and  AssiflUint- 
Sanitary  Suiicrintendent  Dr.  Morris,  who  supervised  it,  nnd  who  has  made  the 
following  report  thereon : 


E.  nAR&iB,  M.  D.,  Sanitarjf  SuperinlendenL 

Sin:  I  hnve  the  honor  to  report  that,  in  aocordanco  with  your  dlrecttoo,  the  followuig 
schedule,  showing  ihc  rrmiUt  of  inspectors'  pomplaints,  baa  hcen  prepared: 

These  data  are  derived  from  upeclfications  of  the  complaints,  as  reported  to  the  Board 
10  past  jenr,  by  the  Sanitary  Intipcctors,  upon  tho  tenement-bouses  of  iXxu  nty,  under  the 
proriiiionB  of  tlio  act  relating  to  tencnieiit-hoiises.  They  show  the  tolal  number  of  such 
hoasctj  under  each  cluee,  vie.,  2,  S,  4,  0,  and  6  Btorie?,  that  have  boon  insiiected,  reinspected, 
and  reported  npon  from  October  I,  1808,  to  October  I,  18S9;  the  total  number  of  lunilica 
therein ;  total  number  of  violations  of  the  different  aections  of  the  luw ;  number  of  times 
these  violations  were  found  complied  with,  after  notice  from  the  Board,  or  partially  coic- 
plicd  with,  and  the  tolal  number  not  yet  compiled  with ;  the  total  number  of  windows 
recommended  to  be  supplied,  in  order  to  improve  the  ventilation  of  dark  bedrooms,  the 
Jiumber  put  in,  and  the  number  yet  deBoient,  under  the  provisions  of  the  law;  also  the 
Itotftl  number  of  specific  coniplainls  of  i.iiUer  neglected  conditions  for  which  the  law  provides. 

The  following  tablee  will  show  thc£c  totalfl  under  their  spcciAc  hcddlogB : 
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Tabuh  or  SfATtSTiCB  or  Rkpobts  or  TtstxExt-Bovsa, 


Ctasica  of  Booace. 

Ro.  (tf  booMA  In  eaefa  dMS. 

Ho.  of  ikBillM  In  omU  ctan. 

Two  stories. 

244 
1.180 

a.si8 

89S 
1,117 

4,7fi2 

1  246 

Three  •toriea. 

S,717 

i7.7a« 

11,24S 

S.£69 

Four  storiei 

Rre  BtoriM. «. 

SU  fitoriet.. 

Total. 

S«.848 

See^onaofdu  Taumrni-fftMac  AHrtpQHfJwj>(m,—-Tmiiea-r\o]M,teA,\\^7t5;  Chnes complied 
with,  7,901 ;  timet  partially  complied  with,  441 ;  times  out  complied  with,  3,428. 

VeHtitation — AVIndows  needed,  4G,413;  TenlilaUng  windows  pat  in,  S0,270;  windows 
not  yet  put  in,  7,143. 

Hall-roof  V€n;tilat\on. — Times  required,  2,320;  times  put  in  as  ordered,  1,922. 

Sperijieationa  of  ComplainU  other  than  VemftUition. — Cellars  occupied,  63! ;  cellara 
filthy,  &99;  yaidfl  filthy,  691;  defeciire  drainage,  917;  priries  and  wat«r<loMts,  1.496  ; 
want  of  fire-escapes,  888  ;  necessary  repairs,  1,323  ;  no  garlmge-ressel,  302 ;  owner  not  on 
premises,  3,600;  owner  on  premises,  1,152. 

y<>.  of  /rupretiont  and  HnnapediQtu  made  by  In^tetort, — Inspections  and  reports,  4,751 ; 
reinspeciions,  7,10S;  loial,  11,857. 

The  main  features  to  which  I  de«ire  to  call  your  especial  attention  in  this  eihtblt  are 
the  facts  of  the  number  of  families  found  occupying  theJc  bouses,  aremging  eight  and  a 
quarter  families  to  each  hrjuae,  making  a  total  arerage  of  forty  persons  to  each  house  ;  the 
increased  (Wcinties  aflorded  them,  for  a  more  ahnndant  admiAsion  of  fresh  air  and  light  into 
the  dark  bedrooms,  where,  hoyond  all  question,  the  elements  of  various  diseases  of  a  con- 
tagious or  infectious  nature  find  their  origin.  Bcdtonma  in  tenement-house*,  as  a  rule, 
bare  been  heretofore  the  small  "black  holes,"  where  men,  women,  and  children,  have  been 
confined  for  an  nrcnige  period  of  one-fourth  of  their  lirts,  breathing  orer  and  over  not  onl» 
their  own  poisonous  exhalations,  but  also  tho^e  pol<:onous  emanations  which  sdherc  to 
unclean  bodies  and  dirty  clothing,  from  rarious  sources.  Personal  crowding,  bad  air,  ill- 
ventilated  sleeping  rooms,  especially  among  an  unwashed  community,  generate  not  only  a 
largely-increased  proportion  of  carbonic  acid,  but  decomposing  organic  matter,  producing 
atmospheric  impurities.  The  air  loses  its  oxygen  and  osone,  and  thus  becomes  fearfully 
vitiated. 

"Hiese  bedrooms  are  generally  found  occupied  with  various  articles  besides  the  bed,  such 
as  dothing  hanging  on  the  walls,  trunks,  boic^,  sometimes  decaying  rc^ctablcs,  and  other 
bonschold  articles  stowed  away  for  want  of  room.  Among  these  decomposition  is  going  on» 
giving  rise  to  pestiferous  elements,  generators  or  factors  of  malarial  and  typhoid  poi.«on. 

The  balls,  formerly  cvls-Je-aac  for  impure  air,  baring  no  outlet  cither  by  windows  or  other 
openings  at  the  landings  of  the  stairways,  are  now  by  means  of  the  roof  rentilator  thoroughly 
remedied. 

The  great  good  accompli?hcd  in  enforcing  the  law's  rcquIremenL«,  with  special  reference  to 
ventUatioo  of  balls  and  bedrooms,  cannot  but  produce  a  decidedly  favorable  inBucnce  upon 
disease  and  the  death-record. 

The  enforcJKl  cleansing  of  the  public  portions  of  every  tenement-bouse  and  yard,  removing 
obstmctioni!  from  soil-pipes,  and  emptying  and  disinfecting  privy-vaults,  have  resulted  In  the 
greatest  benefit.  A  constant  espionage  by  frequent  visits  of  the  inspectors  to  this  class  of 
btdldings  bos  aroused  the  attention  not  only  of  the  occupants,  but  of  owners,  to  the  neccs. 
city  of  greater  care  and  vigilance  in  the  sanitary  requirements  of  their  domiciles  and  property. 
They  have  also  conduced  to  the  advance  of  general  information  and  intelligence  rcipocting 
sanitary  lows  in  promoting  and  preserving  the  general  well-being  and  public  htistth. 

The  frequent  visits  of  Sanitary  Inspectors  hare  in  themselves  a  moral  enVct  that  can- 
not be  overestimated.      A  better  system  could  hardly  be  devised  by  which  to  reach  the 


UDcducatad  and  cirelets  cUues.  The  labon  of  the  SniiiUrr  InApoctors  in  thia  direction 
have  creatod  hv  far  the  most  marked  imprbvoiDent  in  the  sanitary  condition  of  the  popula- 
tion of  lenemcnt-bousea,  of  any  meaaurv  ever  suggested  or  practiecd  for  their  bcne6t.  Pub- 
lEcistfl  and  nanitariana  bnrc  long  recognized  the  want  of  ^omc  organized  aystcm  by  which 
to  reach  the  unwashed  and  uncared-for  masses.  In  the  quiet,  unostcntationa  vlsita  of  the 
experienced  medical  Sanitary  luapector^  Bourcea  of  disease  are  discovered  and  ranored, 
badlr-Tcntilatcd  apartments  are  tlirown  open  and  exposed  to  that  eourcc  of  life  and  health 
— ^ure  air — which  through  interest,  cnpidJly,  or  ignorance,  has  been  denied  adml&sion  ; 
habit9  of  personal  clcnnlinefs  hare  been  inculcated  ;  advice  upon  general  sanitary  qtications 
vital  to  every  person,  hhs  been  given ;  and,  from  ita  disinterested  and  acknowledged  pro- 
fessional value,  has  been  received  in  a  grateful  and  appreciative  Bcnae  by  those  to  whom  it 
was  directly  and  infinitely  invaluable. 

Looked  upon,  as  these  visits  wore,  at  first,  with  dislniat  and  interference  of  personal  rigbta, 
the  Sanitary  Inspector  is  now  welcomed  into  tltose  dark  abodes  of  misery  and  neglect ;  doors 
arc  thrown  wide  open  and  hidden  sources  of  disease  arc  exposed  to  his  view.  Uis  sugges- 
tions and  advice  are  received  and  acted  upon  to  a  degree  that  it  wus  hardly  possible  to 
believe.  In  the  Inspector  they  recognize  their  true  friend,  and  many  an  obscure  source  of 
disease  is  discovered  and  removed  that  otherwise  would  never  be  reached.  The  universal 
testimony  of  the  Medical  Inspectors  i?,  that  there  is  less  of  disease  eccn  among  that  elass,ind 
4hat  there  is  a  much  greater  general  observance  of  sanitary  requirements  throughout  the 
Icnemcnt-houscs  than  formerly,  and  that  the  general  information  of  the  people  respecting 
tfae  laws  of  health  is  steadily  progressing.  Condiliuns  formerly  Wked  upon  with  iudifler- 
cnce  ss  ncccasary  evils  will  not  now  be  tolerated,  and  in  the  Board  of  Ilcaltb — through  its 
Inatpoctori! — the  people  acknowledge  an  executive  body,  efficient  m  power,  to  correct  and 
remove  those  cvllti  which  they  have  so  long  endured. 
Respectfully  submitted, 

MOREAIT  MORRIS, 

AtaisUmt'Sanitnty  SupcrinicnJcnL 

York,  De^mbtr  19,  1870. 


moh  rcsultii  require  no  connncnt  from  the  Sanitary  Supcriutendcnt.  TTiev 
abuodnntly  prove  llmt  tlio  toil  of  San'iUiry  la^pectors,  and  the  judicioas  and 
fearless  application  of  the  Tenement  Ilonsc  Act  by  the  Board*s  orders,  are  not 
in  vain. 

The  Sanitary  Applications  of  Chemistry. — Prot  C.  F.  Chandler,  as  Chem- 
ist to  tlic  Boards  hna  contributed  continually,  and  in  a  variety  of  ways,  to  the 
efficiency  of  the  Executive  Department  Uis  various  reports  in  a  subscqucDt 
portion  of  this  volume,  relating  to  water  supplies,  milk,  explosive  larnp-oiis,  the 
\rRA  nuisance,  etc.,  arc  but  examples  of  the  uscr  of  evpert  chemical  knowledcre 
and  analyses  applied  to  practical  hygiene  and  tKc  daily  affaire  of  sanitary  eov 
crnment>  It  has  been  the  Board's  good  fortune  to  have  the  benefit  of  a  very 
higli  order  of  skilled  aid  and  counsel  in  the  department  of  chemical  inquiry  and 
analy?ei»,  whioli  liavc  been  added  to  the  use  of  all  the  resources  of  the  labora- 
tory of  the  School  of  Mines  at  Columbia  College. 

Tlie  maintenance  of  the  analysis  of  the  water-pupplies  of  the  two  cities,  and 
the  analysis  of  well  waters  from  the  various  towns  of  the  district,  continue  to 
give  information  that  is  practically  useful,  and  which  wiD  be  of  permaneat 
scientific  interest  and  value. 

Sanitary  Inspection  of  Skips  and  Emiyrants, — ^The  anxiety  created  by  the  tuj- 
fortunatc  events  connected  with  the  emigrant-ship  "James  Foster,  Jr,  "  which 
came  into  port  in  March,  1809,  led  to  the  adoption  of  a  systematic  sanitary 
examination  of  emigrantrvesscU,  and  the  establishment  of  a  periodical  inspec- 
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Uon  of  the  water  side,  with  itiii  wharves,  sbipping  of  certain  classes  of  roBsels^ 
lodging-houses,  aud  bcamen's  boarding-houses.  This  duty  was  intrusted  to 
Sanitary  Inspector  Dr.  A.  B.  Judson,  late  of  tlie  TJ.  S.  Navy,  and  to  tlio  very 
instnjctivc  report  (in  a  subsequent  part  of  this  Appendix),  wliicli  he  has  made 
concerning  this  difficalt  class  of  dutiea,  I  respectfully  invite  attention.  The 
facta  presented  in  that  report,  in  regard  to  tlic  unheallbful  and  hazardous  con- 
ditions in  which  he  has  found  njany  of  the  forecastles  ou  board  niorch&nt- 
sbips,  and  his  testimony  concerning  the  hazardous  management  and  sale  of  old 
bedding  from  emigrant-ships,  should  receive  attention  from  all  parties  con- 
cerned. The  neglect  of  the  sanitary  wants  of  the  forecastle  and  of  the  common 
seaman  is  a  cause  of  wide-spread  evils  and  immense  losses,  that  ought  not  ta 
be  overlooked.  The  fatal  typhus  and  scurvy  in  twenty  seuraen  of  the  *' Jamoa 
Fostori  Jr.,^*  and  the  strange  fever  that  appeared  on  board  nnd  at  the  dock  of 
the  Italian  bark  "  Chiara,"  caused  more  public  anxiety  and  did  more  harm 
than  all  the  yellow  fever  that  has  reached  the  port  of  New  York  the  post  three 
yeara^ 

Reports  hy  Sanitary  Imtpettors. — It  has  been  deemed  proper  to  have  each 
medical  officer  make  his  annual  report  in  such  form  as  to  be  contributed  to  tho 
Boards  report  for  this  year.  These  inspectorial  reports  will  be  found  herewith 
appended.  They  arc  complete  for  all  the  sub-districts,  excepting  only  for  tlmt  of 
the  lamented  Dr.  F.  J.  Randall,  the  late  Inspector  for  the  6th  and  1 4th  Ward*. 
He  died  on  the  asih  of  December,  before  he  had  opportunity  to  prepare  his 
report.  An  illustration  and  diagram  of  an  unhcalthful  block  of  tenements,  that 
he  was  endeavoring  to  reform,  are  placed  upon  a  preceding  page  of  thia  report, 
as  an  example  of  one  of  the  many  contributions  of  that  most  industrious  and 
faithful  officer  in  tho  work  of  sanitary  improvement. 

The  Annual  Report  of  Dr.  R  C  Stiles,  Amiant-Sajiitary  Superintendent^ 
Brooklyn.— In  his  report  for  tho  executive  department  in  Brooklvn,  Dr.  Stilc« 
this  year  combines  his  usual  report  on  the  study  he  has  made  of  the  Vital 
Statistic8  in  that  city.  Tlic  medical  officers  of  his  department  under  the  Board 
have  also  contributed  reports  whicli  embody  facts  of  practical  interest 

For  the  various  abstracts  and  notes  relating  to  Vital  Statistics,  to  the  labors 
and  results  of  sanitai*y  inspection,  the  work  of  vaccination,  the  records  of  small- 
pox, and  soch  other  subjects  as  might  properly  be  comprised  in  the  Sanitary 
Superintendent's  report,  I  have  the  honor  to  refer  to  the  various  report-**  and 
appended  statements  which  here  follow. 

Very  respectfully  submitted, 

E.  HARRIS,  Sanitary  Superintendent. 
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ANNUAL  EEPORTS   OF   SAFITAEY  INSPECTORS. 
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DISTRICT    No.    1. 

EtianA  Uariu9,  M.  D.,  Sanitarjf  SnperiTUaiJoit. 

Hut :  I  have  the  lionnr  to  Hubmit  the  following  annual  report  of  the  dulica  performcil  by 
nic,  as  SdDitury  Inspector  of  ilic  First  District,  together  with  an  account  of  the  changes  that 
haTe  taken  place  in  saiJ  district. 

Boundarift. — Commencing  at  Pier  No.  1,  Nortli  River,  ninning  up  to  Cannl  Street,  up 
Canal  lo  Broiulway,  down  Itroadway  to  Libertj  Street,  down  Liberty  Street  und  Maiden 
Iadc  to  the  East  River,  ihonee  around  the  water^dge  to  the  place  of  beginning;,  and  Includ- 
ing the  Finit,  Third,  and  Fifth  Wards.  Thia  district  has  a  large  water-front,  adjacent  to 
which  the  land  Is  but  little  elevated  above  tide-water,  and  U  wholly  of  made  ground,  lying 
outiiidc  of  the  ongina!  shore-liue. 

This  artifictally-fonned  portion  of  the  difltrict,  from  lis  slight  elevation  above  tide-water, 
is  constantly  saturated  with  moiatur?,  bo  that  cellars  and  basements  of  dwellings  erected  on 
it  arc  damp  and  Insalubrious,  and  at  times,  during  very  high  tide,  uninhabiuble  ;  wbile^  from 
Us  too  level  character,  the  drainage  is  imporfcct,  and  street-gutters  are  obstructed  with  all 
sorts  of  filth.  The  dampness  of  the  cellars  and  bttseroeuts,  together  with  the  accumulated 
null  in  the  gutters,  is  the  primary  cau^^e  of  rheumatic  and  other  inflammatory  discaoee  so 
prevalent  among  the  class  of  people  who  inhabit  such  abodes.  They  are  known  as  board- 
ing and  lodging  houses,  and  are  frequented  by  the  flouting  populjtlun,  viz.,  sailors,  proiiti* 
tutca,  and  vagabonds  of  every  description,  who  carry  di.-ieaiie  with  them  wherever  they  go. 

Since  the  organization  of  the  present  Board  of  Uealth  in  the  spring  of  eighteen  hundrcil 
and  sixty-six,  particular  attention  lias  been  paid  to  the  sanitary  condition  of  these  low,  dark, 
and  poorly-ventiluted  apurtmcnts.  Nearly  all  of  them  have  undci'gone  a  transformation.  If 
the  Inspector  found  a.  cellar  occupied  for  human  habitation,  bis  6rst  inquiry  would  be,  can 
it  be  so  altered  in  its  structure  as  to  comply  with  certain  requirement:^  of  the  law  passed 
Moy  14,  1867,  which  nova:  '*  From  and  after  the  first  day  of  July,  eighteen  hnndn'd  and 
sixty-seven,  it  shall  not  be  lawful,  without  a  permit  from  the  Metropolitan  Board  of  Uealth, 
to  let  or  occupy,  or  suflTer  to  be  occupied,  separately  as  a  dwelling,  any  vault,  c-clUr,  or  under- 
ground rooiu." 

If  tins  portion  of  the  Tcnoment-housL-  Act  had  been  rigidly  enforced  at  once  and  Indti- 
crimiiidtely,  our  charitable  institutions  would  have  been  crowded  to  excess. 

Consequently,  only  those  of  the  worst  kind  were  ordrre<i  to  be  closed,  while  other  un- 
wholesome placijs  were  so  altered  by  draining,  lighting,  and  reutilating,  that  they  were  per- 
mitted to  be  used  for  cheap  habitations,  until  some  other  and  more  suitnblo  places  could 
be  provided  for  these  unfortunate  people. 

During  the  time  since  this  law  was  passed  by  our  Legislature,  eighty-six  of  these  pcrmild 
\ia.ve  been  temporurtly  granted  by  the  Board  In  different  parts  of  the  first  district  Of  these 
pcrmlto,  the  largest  number  (43)  arc  in  Greenwich  Street,  and  are  generally  occupied  by 
prostitutes  of  the  lower  clasa. 

Most  of  the  tenement-houscB  In  this  district  were  originally  built  to  be  occupied  by  pri- 
vate families  or  as  stores.  On  this  account,  they  am  not  well  adapted  to  their  present  uses, 
and  It  is  very  dilBcuU  to  alter  them  ho  that  they  will  conform  to  the  various  sections  of  the 
present  law.     Kotwithstaoding  these  difficulties,  owners  and  occupants  have  cheerfully  coa^ 
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p1ie<l  with  ftll  orders  cmAuatin;:  Trom  tbc  Board  of  Ilcaltb;  such   u  renliUtiDg  the  c4o*« 
rooms,  keeping  the  areas,  yards,  and  privies,  in  «  more  cleanly  conditioo. 

Durii^  tbc  past  twelve  moDthii,  many  of  tbc  old  aod  filthy  privyvaulU  have  been  done 
away  with,  tod  modern  water-clo&cts  gubstituicd ;  while  oihora  have  b«cn  connected  with 
the  strceUsewers,  in  accordance  with  (he  re)i^lation«  of  the  Croton  Board. 

Until  within  the  last  year,  there  were  «ercral  elrects,  or  porta  thereof,  that  bad  do  reg- 
nUr  •ever  in  them;  consequently,  owners  of  large  tenement-houses  were  obliged  to  csll 
upon  Che  scavenger  once  or  twice  a  year.  The  changes  that  have  ukcn  place  tbrou|^o«K 
the  First,  Thlnl,  and  Ylfib  Wards,  since  my  last  annual  report,  are  remarkable  in  a  btudncAs 
point;  entire  blocks  that  were,  ono  year  ago,  oM,  dilapidated  tcuemenl-housc^,  are  now 
honored  with  splendid  marble  edifices,  to  l»c  used  for  commercial  purposes.  The  lime  U 
not  Ui  distant  when  the  present  tenement-house  properly  of  this  district  will  b«  converted 
inla  stores,  warehouses,  and  manufactories. 

Wharrew  and  PUn, — The  piera  on  the  Xorth  River  arc  in  better  order  Uian  those  on  the 
East  Rirer.     Owners  and  K-seces  have  repaired  (hem  as  well  as  possible,  yet  many  of  them 
;  in  a  condition  daDgcrous  tu  U/e,  and  detrimental  to  the  public  health,  for  the  following 
Mos: 

They  were  originally  built  of  wood,  which  is  now  decaying  and  falling  to  pieces. 
This  rotten  wood  forms  a  compound  with  the  putrescent  filth  that  empties  Into  ih« 
from  the  numerous  rtrect-sewcrs,  which,  when  sgitated  by  tidal  waves,  or  moving 
eBoits  gsses  of  the  most  ofll-nsiva  and  sickening  cluraeter. 
This  river  filth  is  never  entirelv  removed  from  the  water-side,  becsoee  the  upright  lug«, 
'or  piles,  that  form  the  dock,  act  like  a  sort  of  net- work,  to  prevent  the  tide  from  washing  it 
away.  During  the  hot  summer  months,  decompodilion  is  murh  more  rapid  than  at  other 
tfmesr  and,  in  my  opinion,  this  is  tbc  cause  of  the  many  deaths  from  dlarrhcrol  diseases  1^^ 
[this  particular  part  of  the  city. 

The  old  system  of  wooden  docks  will  eventually  {sa  s  public  neccssltv)  be  done  awi 
with,  and  metal  or  stone  work  substituted,  and  so  arrsi^ed  in  their  architectural  slmctni 
BS  to  allow  free  flow  of  the  tide,  without  the  possibility  of  the  retention  or  accnmulation 
I  fUth  of  anjr  kind. 

Market. — The  improvements  in  our  public  markets  cannot  be  mentioned.      The 
wooden  and  dilapidated  Washington  Market  remains  in  the  same  condition  us  when  X 
reported  It.    The  same  can  be  said  of  its  oflSshool,  West  Washington  Uarkct.    The  pai 
Ivays  spproaclung  either  of  these  markets  are  becoming  more  and  more  obstractcd  by  s4| 
laorts  of  retail  market-stands.     With  the  exception  of  the  ricinity  of  this  market,  the  dilTc 
«st  streets  have  undergone  a  favorable  change  during  the  past  year.     Many  of  the 
uneven  and  poorly  paved  have  exchanged  the  old  cobblestones  for  Kicholson  or  Belgnn ; 
smoog  this  number,  I  wUl  mention  Bridge,  Rector,  Liberty,  West,  Barclay,  North  Moor«J 
Murray,  and  CanaL 

In  conclusion,  I  will  say  that  tlie  whole  namher  of  tenement-houses  in  this  district  Isl 
iSbout  six  hundred.     On  an  average,  each  house  is  occupied  by  six  families,  each  family  coik] 
llsining  five  persons,  making  on  aggregate  of  about  dghteen  thousand  tenement-house 
i&Kioa. 

Parii^  tlie  months  of  June  and  July  this  entire  number  w«s  offered  free  vaccination. 
(For  psrtiouUrs  of  vaccination,  I  rc«pectiully  refer  to  Intpector  Jones's  Special  Report.) 
I  hare  msde  a  sanitary  survey  of— 

ToneiaenUhoans 600 

Bmifaesi  hnnw  eelkrs *tW 

Whsrvessnd  piers 71 

Private  houses 59S 

Market-stands 171 

ganitax?  surrey  (squares). UT 

Respectfully  submitted, 

W.  F.  DCUIKG,  M.  D..  Samtny  /n^iwfsr. 
Niw  TosK,  Dumber  31,  18W. 
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DISTRICT     No.    2. 

New  Tokk,  Novemher 
Elisha  Hawiis,  M.  D.,  Sanitary  SuperinteHdent, 

Sir:  tn  presenting  the  Annual  Report  for  the  Second  District,  it  will  be  necossary  to 
state,  first,  that  the  period  of  service  of  \ta  present  tn-ipc'ctor  dales  from  the  Ut  of  October 
of  ibc  present  year;  yet  the  eanltnry  eurrcy  of  the  district  lias  been  carried  on  during  the 
same  lime  Ihat  the  work  progressed  in  thp  other  inspection  districts. 

The  Second  District  comprises  that  portion  of  the  city  known  as  the  2J  and  4th  Wnrds, 
bordering  on  the  East  River,  and  bounded  by  Liberty  Street,  South  Street,  Catherine  Street, 
Cbathara  Street,  Chatham  Square,  Park  Row,  Broadway,  and  Maiden  Lane,  and  ts  occupied 
by  buildings  fur  mercantile  and  business  purpose-^,  tcncracnt-houites  for  laborers,  'lonf;shore- 
inen,  sailors,  and  mecbnnies,  and  a  few  dnelUugs  for  those  in  moderate  circumstauces. 
Nearly  one  half  of  the  district  Is  occupied  for  wholesale  business-houses,  comprising  the 
whole  of  the  2d  and  a  portion  of  the  4ih  Wards.  Yet  here  and  ibcrc,  in  the  midst  of 
warehouses,  stores,  and  offices,  the  rrffular  lenemad'houMe  towers,  tier  upon  tier  of  storied 
height,  all  alive  witli  the  uotsy  voices  of  ila  crowded  tonanly,  from  court  to  attic ;  and  along 
the  river-belt,  in  the  length  of  three  parallel  streets,  is  the  cellar-population,  burrowing  into 
the  oozy  soil  of  this  filth-aodden  quarter,  to  find  a  homo  underground  and  below  the  Ude- 
levi'l.  In  Water,  I'hcrry,  Httavia,  and  Oak  Streets,  tlio  tides  ebb  ond  flow  in  tlie  subsoil 
around  the  moHl  of  these  homes,  which  are  always  dark,  damp,  and  unhealthy.  But  the  Board 
of  ilciilth  has  done  a  good  work  In  causing  the  won)t  of  the  inhabited  cellars  to  be  vacated, 
the  record  of  which  will  remain  in  all  after-time  a  mark  of  its  service  in  promoting  the 
healtti  of  the  humblest  clas:s  of  citizi'ni!.  Some  of  these  celhirfl  arc  inhabitetl  by  laborers 
and  sea-faring  mon  of  dissipated  habits,  nbo  take  refuge  almost  anywliero  to  lodge  when 
late  hours  overtake  them,  and  poverty  or  depravity  finds  in  these  dismal  cellars  a  shelter 
and  temporary  dwelling-place. 

It  may  be  stated  that  the  streeU  deroted  to  business  parposes  wholly  are  Broadway, 
Liberty,  Front,  Maiden  Lnne,  Burling  Slip,  John,  Fidton,  Beekman,  Nassau,  Willium,  South, 
Gold,  Cliff,  and  Spruce  Streets;  those  partially  so,  and  interspersed  with  tenenK'nl-houscB 
and  dwellingi*,  are  Rose,  Dover,  Frankfort,  Vandewater,  Ann,  Pearl,  Water.  New  Bowery, 
New  Chambers,  Chatham,  and  Catherine  Streets ;  while  those  wholly  or  almost  entirely  de- 
voted to  thickly-populated  tenumcnt-lionses  are  RooaeveU,  James,  Cbcrrj,  Oak,  Oliver, 
Madison,  and  TTcnry  Streets. 

The  elevation  of  the  highest  portion  of  the  district  is  tliirly  six  feet  above  the  tide,  and 
is  on  tlic  corner  of  Cliathom  Square  and  Cfttberine  Stteet,  and  the  lowest  portion  Is  on  the 
comer  of  Peek  Slip  and  Front  Street,  three  feet  above  the  llJo,  and  ia  the  direction  of  the 
principal  sewer  outfall 

About  one-«ixth  of  the  whole  area  la  artificial  or  **  made  ground,"  reclaimed  from  the 
original  swamp  and  river-front,  nnd  influences  to  a  great  extent  the  health  of  the  population 
occupying  these  low  portions  of  tlic  district. 

The  results  of  experience  in  this  district,  in  applying  (he  improvements  required  under 
the  tcDcm cut-house  Uw,  show  the  actual  necessity  for  all  tbat  this  Uw  provides  concerning 
the  Tentilaiion  of  rooms  and  bedrooms  of  tenement-houses. 

In  seven  squares  in  which  the  tenemcnt-houtie  population  Is  must  numerous  in  this  dla- 
trict,  there  are  one  hundred  and  four  tenement-houses,  the  average  cubic  air-space  per  occu- 
pant in  which  is  as  follows : 

1  lencnient-liouse,  nlluwod  per  occupant,  180  cubic  feet. 

"         200        "        or  below  SOO  cubic  feet 


300 
400 
«0<) 
700 
800 
900 


400 
000 
■^00 
3M) 
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In  aleeping'rooms  the  average  cubic  space  is  : 

S  toDcmcnthouscs,  ollovcil  per  occupant,  120  cable  feci. 


1 
1 
3 
34 
26 
7 
7 
A 


176 
IDO 
190 
200 
300 
600 
600 
700 


or  beloi 


200  cubic 

300 

400 

600 

700         '* 


Impure  sir  U  the  chief  cause  of  much  of  the  miMr}*  nf  the  poor.  It  generate*  unclean- 
liness  in  the  don)iciU*B,  and  idvoIvch  iU-beaUb  and  earlr  death  to  tbe  occujiant.  Deprived  of 
the  imturAl  stimuloiitA  of  froAh  air,  Nature  impels  the  indiTidual  to  fteek  the  poiMnous  nnd 
temporiirr  stiroulua  of  alcohol  to  supply  its  place.  Tbcee  facta  are  plain  to  every  IntclU- 
gent  observer.  If  a  person  breathe*  fourteen  cubic  feet  of  air  per  hour,  this  quanltly  of  air 
n-hcQ  returned  frvm  the  lungs,  exhausted  of  the  vital  element,  oxygen,  becomes  charged 
vith  oarbonic*acid  gas  to  that  exttrnt  that  it  vitiates  one  hundred  cubic  ft^^t  of  air  more.  So 
ihut  it  beooaiea  a  subject  of  paramount  necessity  that  aomc  special  legislation  be  had  to  pro- 
ride  the  means  by  which  a  constant  and  abundant  supply  of  pure  air  may  be  obtained  in 
these  "  close,  unclcanscd,  unrcntilatcd  residences  of  the  poor.'* 

Then,  tbe  supply  of  light  also  is  a  neeo&tity  that  forces  itself  upon  the  attention  of  tb« 
saniUfian  wherever  ita  deficiency  Is  ft>und.  Dr.  Darton  has  sold  :  "  Tlie  admii^siun  of  light 
la  import.ant,  in  the  conMruction  of  a  JirelUng,  to  the  enjoyment  of  health  and  the  prevention 
of  disease.  It  renders  disease  milder  nlicn  it  occurs,  and  niakcj}  it  more  readily  amenable 
to  medical  and  oilier  treatment.  Tliere  is  reputable  medical  testimony  to  prove  tbnt 
some  diseaaes,  in  dark  alloys  and  cdlnre,  cannot  bo  cured  without  it.  Dui-k  passages  and 
comeis  in  dwclltng.4  arc  always  the  hiding-places  of  dirt  and  filth,  and  particularly  in  tlie 
Ijubitations  of  the  po<ir." 

Ovcrerowdiug  and  domestic  uuclejinncss  are  still  the  source  of  the  greatest  sonitary- 
and  social  evils  of  this  district.  Although  business  is  crowding  upon  the  area  of  the 
district,  yet  llie  population  remains  about  the  same  as  before.  There  are  cases  where  the 
front  and  rear  buildings  arc  situated  on  lots  less  than  eighty  feet  deep.  It  can  be  readily 
perceived  what  a  baneful  effect  upon  the  health  of  the  surrounding  coumiunity  neglected 
piiry-vault?,  filthily-kept  stables,  foul  courts  and  alleySi  or  obstructed  drains,  would  be  in  a 
thlckly-poptilated  neighborhood.  It  in  in  these  aoorces  of  disease  that  pestilential  fevers 
have  their  origin.  The  presence  of  these  privies  in  the  crowded  portions  of  a  teuement 
class  of  people  can  be  detected  in  any  part  by  their  peculiar  odor. 

In  the  last  of  the  cellars  inspected  (44  Oliver  Street),  of  3,028  cubic  feet  capacity,  wero 
found  twelve  occupants  and  tlieir  fire  beds,  with  windows  and  doors  closed,  smoking,  cook.* 
bg,  drinking,  and  living  here,  onoonoemcd  in  this  polluted  atmosphere,  in  close  proximity  to 
a  dozen  stables  and  a  neglected  privy,  with  iu  obstructed  drain  in  the  rear. 

The  cellars  and  basements  of  the  district  are  the  most  liable  to  overcrowding  of  any  part 
of  tlio  houses,  on  account  of  the  facility  to  take  in  at  night  as  many  "  lodgers  "  as  can  be 
packed;  and,  when  the  cellar  is  full,  the  out-houses  of  the  backyard  arc  a  refuge  for  other 
hometeas  persons. 

In  rcfercnco  to  nutaancat^  there  cftn  bo  but  one  opinion  by  every  educated  and  expe- 
rienced sanitarian.  In  any  thIt:kly-populated  district  of  the  city  the  cdlors  are  not  to  be 
tolerated.  A  neglected  privy  may  Iw  the  fuuntaiu-head  to  which  can  be  traced  the  most 
dreaded  of  fevers — typhus.  A  filthy  cellar,  court,  or  stable,  or  the  failure  to  remove  refuse, 
garbage,  olc,  regularly  and  daily,  and  the  neglect  to  Ihoroughly  cleanse  the  gutters  and 
streets,  may  bo  the  prolifiu  eaui^ea  of  chok>ra-infantuin,  dlorrhcva,  aud  dysontery.  The 
bappy  results  from  the  action  of  the  "Board"  in  abating  these  nulsancca  hare  been  ex- 
emplified in  the  mitigated  forms  of  epidemic  disease  that  have  occurred  since  Its  organisa- 
tion  first  cholera,  then  typhoid  fever,  then  scarlatina  and  rubeola,  and  lastly  imalUpox, 

The  futile  efforts  of  these  epidemics  to  resist  the  strong  work  of  sanitary  reform,  and  to 
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spread  disease  and  panic  throughout  Uig  businesa  porlion  of  our  cfaipf  comixiercUil  city,  oc* 
caaioned  some  in  ottr  midst  to  doubt  their  existence ;  but,  in  the  case  of  cholera,  so  com- 
plotely  W08  the  disease  held  at  bay,  that  it  may  be  considered  proved  beyond  n  doubt  that 
there  is  a  necessity  for  the  good  work  of  sftnitary  reform  to  go  on. 

The  wonts  of  a  metropolitan  ctty  arc  different  from  tfao£a  of  ft  town,  and  we  arc  com- 
pelled by  necessity  to  keep  pace  with  its  continued  growth,  and  to  constantly  supervise  its 
increasing  demand;;  for  healthAiI  regulations.  There  is  still  much  indifTercDce  to  the  danger 
of  contagious  malrtdies  among  the  demoralized  inmates  of  tenement-housi^,  and  an  utter 
disregard  of  propliylncllc  mcasarea  on  the  part  of  agents  and  landlords. 

1.  The  chif.f  points  for  sanitary  improvement  in  the  district  seem  to  be  the  withholding 
of  '*  permits  "  to  occupy  as  human  babitallons  and  lodgings  such  cellars  nnd  basements  aa 
are  deficient  in  proper  ventilation,  drainojj^,  air-space,  and  good  supply  of  light,  on  account 
of  their  i>crnio!ous  effects  upon  the  health  of  the  occupanif). 

2.  The  raising  of  the  grade  of  Cherry  Street,  and  the  adaptation  to  its  grade  of  the  ad- 
jacent streets. 

8.  The  gutters  and  streets  should  be  more  regularly  nncl  thoroughly  cleaned.  The  more 
dense  the  popalntion  the  greater  is  the  effort  necessary  to  insnre  cleanliness. 

i.  Continuing  to  construct  n  thorough  »y»t«ra  of  sewerage  so  that  every  lot  may  be 
effectually  drained. 

5.  Introducing  improvements  in  the  houses,  where  it  h  possible,  to  prevent  ovcrerowding^ 
'And  securing  ventilation  to  halts  and  sleeping-rooms. 

0.  The  enforcement  of  regulations  in  reference  to  vaccination. 

7.  The  adoption  of  persuasive  means  to  spre-id  correct  information  among  the  people 
lAonccrning  hygienic  laws,  so  that  they  may  intelligently  sec  for  themselves  that  it  Is  to  their 
own  interest  to  conform  as  near  as  po^fible  to  the  benign  laws  of  health;  that  by  so  doing 
thoy  are  rendered  far  healthier  and  happier,  and  their  children  more  vigorous  and  long- 
lived,  nnd  thi'ir  condition  in  life  rlcvated  to  that  standard  which  represents  the  self-reliant, 
reflective,  and  honest  citizen. 


Ahtlrad  of  lUeordK  of  the  TenemeniJyoiue  Surpey. 

Total  number  of  blocks  or  squares 80 

"         "        **  tcnement-housca 411 

"          '*        »   private        "       853 

"          "        "  stables  (not  stalls) 43 

"          *'         "   other  KtructuPCB 1,752 

"         •*        "  families  in  tenemcnt^housea '2,461 

*'  "     ^"persons"         "  "       10,484 

Average  families  in                     **            '*       10 

«        persons  "                      "            '*       30 

Largest  number  of  families  in  one  tcnomcnt^house 100 

"           "        "  persons  "     "          "          "       400 

Average  cubical  space  to  each  in  living-room 400  ft 

"            "      "  sieepiug-room 200  0. 

Total  privies  and  water*eloset3 2,181 

'*     with  sewer  comiecliona 2,070 

without  setter  connections. 61 

Jlespectfully  submitted, 

0.  G.  SMITQ,  M.  D., 

Auiftant.Saniiarff  In^)tetor. 
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DISTRICT     No.    3. 


Elisua  Harris,  M.  D.,  Sanitary  8>^penad«$»denL 

Sir  V  I  bavc  the  booor  to  report,  u  roUovs,  tbo  coaditioD  of  the  Third  Sonit&rj  DUirkt 
of  the  city  of  Now  York,  from  Januar}-  20th  to  October  3Ut,  inclusive,  1869. 

This  dbtrict  15  bounded  br  Jcflbrdon,  Norfolk,  and  RivtngtOD  StrecU,  and  the  EasI  RiTcr, 
iodading  tbc  upper  half  of  the  Ttb  and  all  of  tbe  ISth  Wards. 

Tlic  squares  th&t  are  dircetljr  adjacent  to  tbc  river  are  mostly  occupied  by  warcboiiMS, 
and  tlic  Tnrious  manaf«ctories  connected  with  sliippiiig. 

That  portion  of  tbc  district  bounded  by  Gouvemcur,  East  Broadway,  Jefferson,  and  Moo- 
rOe  Streets,  is  occupied  by  private  rt^idences,  most  of  tbc  housea  l>eing  inliabited  l>j  tbc 
owners,  and  being  In  good  unitary  condition.  Tbc  other  portions  of  the  district  arc  occupied 
by  tenement-houMS  and  private  dwellings  (the  Utter  l>eing  usually  occupied  by  two  or  tl&rce 
bmilics),  and  scattered  in  among  them  arc  stables,  manufactories,  etc 

Tbc  general  surface  of  the  district  presents  a  hillside,  having  its  apex  at  tbc  corner  of  At- 
torney and  Grand  Sirccbii.  Tbi:;!  is  tbc  highest  ground  in  the  district,  being  forty  feet  above 
tide-water,  and  from  tliU  point  is  a  gradual  $lope  to  the  water*a  edge.  Tliat  portion  of  tbe 
district  bounded  by  East  Broadway,  Jefferson,  and  Montgomery  Streets,  was  originally 
mar«h  land,  supplied  by  a  pond  at  the  comer  of  Honry  and  Jefler»ou  Streets.  At  the  joziC' 
lion  of  KaM  and  South  Streeu,  the  river  makes  an  abrupt  bend,  and  thus  naturally  divides 
Uic  river  border  of  the  district  into  two  portions. 

On  the  south  side,  tbc  original  water-line  was  about  where  Finst  Street  now  is,  so  that  we 
now  have  id>out  SCO  feet  of  made  land  along  the  entire  front. 

On  the  east  side,  the  original  water-line  extended  from  the  juncture  of  Front  and  Corleara 
Streets  to  Lewis  and  Rirington  Streets ;  the  watcr-Une  now  is  about  600  feet  beyond  ibis. 
The  eslimatci  population  of  the  district  is  about  60,00(1. 

The  teooment-houses  in  the  7th  Word  porltou  of  tbc  district  consist  mostly  of  old  build* 
ingjB,  formerly  occupied  by  one  family  each,  but,  owing  to  tbc  change  which  tiaa  token  place 
in  ihfi  d&aracter  of  tbc  inUabiiauts  of  this  portion  of  tbe  city,  tbey  arc  now  occupied  by  hum 
three  to  ten  families.  These  liouscs  are  the  ones,  in  my  experience,  whieb  hate  given  tbe 
most  trouble  to  the  Board,  owing  to  the  lark  of  proper  ventilation  and  sewerage. 

Bnt,  in  Ibis  particular,  the  good  work  the  Board  has  done  is  rcry  noticeable  to  any  one 
who  knew  tbc  condition  of  this  portion  of  the  city  some  four  ur  five  years  sincCL 

In  tbc  \^\\\  Ward  portion  of  the  district,  the  tenement-houses  which  are  occupied  by  more 
than  four  fiuitilies  are,  in  most  cases,  booses  which  have  been  built  with  a  view  to  this  man- 
ner of  occupancy ;  and  some  few  uf  tbcm  arc  so  perfect  In  tbeir  details,  both  for  health  aikd 
eonrcnienoe  of  the  occupants,  that  tbey  might  well  serve  for  models  for  others  to  follow :  for 
iostance,  the  premises  Noo.  SI  and  S3  Ridge  Street,  front  and  rear. 

Tbo  neccssitv  of  a  rigid  cnforccawBt  of  that  portion  of  the  second  secUon  of  the  Tenc- 
inent4iousc  Law,  requiring  two  ventilating  windows  in  all  sleeping-rooms  not  having  direct 
communication  with  tbe  external  air,  is,  praeticAlly,  one  of  the  greatest  importance.  In  tbe 
houses  originally  intended  for  the  oeoui>aDcy  of  one  fiuuily,  but  now  occupied  by  several,  Ik 
this  Improvement  the  most  noticeable.  Formerly,  Toom»  designed  to  Im.>  used  as  closets  with- 
out efiy  windows  were,  in  many  instaikces,  used  as  the  ^lcepiDg-apartment  of  a  Comily  cf 
thr«o  or  four  person.^  allowing,  in  moct  case*  of  this  kind,  an  average  of  only  75  or  80  feet 
of  airspace  to  each  person.  Now,  by  requiring  two  windows  on  oppoute  aidoa  of  tbe  rooms, 
thus  giving  a  current  of  air  directly  aeroaa,  a  good  supply  of  air  is  diSbscd  throughout  the 
entire  apartmoit. 

Throughout  the  entire  district  the  priry.vault  is  used  iu  prefcrcneo  to  the  watcr-doaet 
in  the  proportion  of  about  rfx  to  one.  and,  I  think,  with  advantage. 

Tlie  great  drawback  to  the  proper  cleansing  and  preventing  obstruellons  In  tbe  sewer 
connecUons,  in  the  case  of  walereloscts,  is  the  lack  of  sufficient  aater  supply  for  the  purpoee 
(»f  flushing. 
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If  some  means  could  be  adopted  wlicrcb;'  the  rivervLter  coulj  be  used  for  this  purpose 
I  think  U  would  be  very  bcDofltial  to  tbc  health  of  the  entire  eommnnitj. 

Nearly  nil  of  the  rery  bad  cellars  which  ircro  formcrlr  occupied  as  dwellings  for  fmnUics 
hare  t>ccn  Tac&tcd,  and  several  of  the  better  imea  arc  now  under  orders  for  improvement,  so 
as  to  require  lb rou;;h-aud -through  Tentilation  and  proper  drainage. 

AltboQgh  it  may  seem  a  great  hardship,  to  a  person  unacquainted  with  the  inbuMtaiits 
of  these  ecUors,  as  a  class,  to  require  them  to  vacate  tbc  premises  which  they  occupy,  at 
what  ndght  be  supposed  to  be  a  tow  rent,  -still  I  have  found,  with  but  two  exceptions,  that 
the  amount  of  rent  paid  is  enough  to  obtain  suitable  Apartments  above-ground,  and  that  the 
only  person  dcnruig  any  1>ei]efit  from  such  occupancy  is  a  lessee,  or  some  third  party  act- 
ing between  the  owner  and  occupant. 

In  point  of  cleanliness,  much  improrcmcnt  U  now  seen  by  those  who  bare  followed  the 
workings  and  orders  of  the  Board  ;  but  in  those  houses  whero  the  plan  of  bovinfj  a  house- 
keeper is  adopted,  or  some  one  to  whom  the  owner  givci  a  room  or  two,  rent  free,  to  take  a 
general  supervision  of  the  cleaning,  etc.,  is  the  beat  condition  found,  though  the  premises 
may  be  occupied  by  the  lowest  classes. 

The  filthy  condition  of  the  streets  is  one  of  the  greatest  nmsonces  with  which  we  hare  to 
contend.  In  those  portions  of  ihe  city  occupied  almost  exclusively  by  icncment-housep, 
once  a  ncek  is  not  odea  enough  to  remove  the  accumulations  of  filtli  from  tlie  streets  ;  in 
my  opinion,  it  should  be  done  at  least  twice  a  week,  and  then  in  a  thorough  manner. 

The  promptness  with  which  the  orders  of  the  Board  are  now  complied  with  in  the  ma- 
jority of  coses,  is  very  gratifying  to  all  who  have  the  interests  of  tlie  tenement  portion  of  the 
population  of  our  great  city  at  heart,  but  to  none  more  so  than  the  Inspector. 

In  all  cases  where  I  have  been  able  to  do  so,  I  have  held  con^-erse  with  the  owners  of  the 
property,  and  in  these  instances  I  Imro  been  much  gratified  to  find  how  willing  and  ready 
they  are  to  make  the  required  improvements,  usually  finding  them  eoropleteil  nt  the  time 
of  reinspcction,  14  days  after. 

The  following  is  a  summary  of  the  number  of  inspections  ond  reinspcctions  made  by  me 
from  January  to  November,  1800: 


Tenement-houses 972  Cases  of  contagious  disease. , 

Private  dwcUingn 804    Drains  and  sewera 

Privies  and  woter-clo!»eU 612  Fnt-boiling  cstubliKhments. . 

Cellars  and  basements S3S    Coal  and  wood  yards 

Manufactories 87   Sidewalks  and  gutters 

Stables 197 

Wari.-houjwa S2            Total 

Yards,  courts,  and  areas 184 


»8 
41 
17 
18 
27 

2.842 


The  Saoilnry  Survoy  shuwg  the  number  and  kinds  of  structures  by  which  this  portion  of 
the  city  Is  occupied,  to  be  as  follows : 

Tcncment-hotwes 910    Monufuctories 224 


Private  dwelliugs 1,092    Lnmber,  coal,  and  iron  yards. 

Stores , 9G0    Warehonses 

Stables 284    Other  structures 
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Consolidated  Statistics  of  the  Tenement-house  Survey: 

Total  number  of  tenement-houses  in  district 916 

"              "         families  residing  in  them 6,698 

"              "         persons 28,438 

*'        families  in  a  bouse 7 

"        persons 29 

*'        families 28 

"         persona 112 

"         houses  with  privies 109 

"             "           "     watercloseu Oil 

"            "          "    sewer  connccteJ 779 

HespectfuUy  submitted, 

CHARLES  F.  ROBERTS,  SanUary  />apector. 
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DISTRICT    No.    4. 

Elisiu  Harris,  M.  D.,  Sanitarif  SuperiniendaU, 

Sir:  I  have  the  honor  to  respectfully  submit  the  followiog  report  upon  the  general  smnU 
tar;  condition  of  the  Fourth  Sanitary  District  for  that  portion  of  the  past  year  beiwecn 
January  21st  and  Xorembcr  1st 

The  Fourth  Sanitary  District  includes  the  whole  of  the  8th  Ward,  and  that  portion  of  the 
16th  lying  cast  of  University  Place  and  Wooster  Street. 

The  15th  Ward  is  mostly  occupied  by  private  residences,  there  being  but  few  tenement- 
houses,  and  those  situated  east  of  Broadway. 

The  8th  Ward  is  largely  occapied  for  business  purposes,  especially  the  southeastern  por^ 
tion,  and  those  streets  traversed  by  railroads. 

The  streets  running  east  and  west  are  as  yet  mostly  occupied  as  places  of  residence ; 
but,  OS  the  business  of  the  city  progresses  up  town,  residences  disappear  and  warehonaee 
take  their  places.  This  is  clearly  shown  by  the  rapid  demolition  of  the  old  houses  In  the 
lower  part  of  Xereer,  Greene,  Wooster,  Howard,  and  Grand  Streets,  their  places  being  now 
occupied  by  massive  marble  and  iron  structures. 

The  teneracnt-honses  are  located  in  no  particular  district  of  the  ward,  being  foond  npon 
every  street 

The  following  tabulated  statement  shows  the  total  number  of  inspections  and  reinqieo- 
tions  made  in  the  district  between  January  Slst  and  November  1st : 

Total  number  of  tcnement>hou$e  inspections 1,303 

"        "  cellar  inspections  (special) 88 

"         •*  vacant  lots  (special). 6 

,„^_  .     **  *'         "  privies  and  watcrclosets  (special) 95 

*'  •*        *'  privies  and  water4>loseU 630 

"        **  alleys,  courts,  and  yaids  (special). 85 

**  **        *•  chicken  butcheries 1 

**        **  stoivs,  shops,  and  manufactories  (special). 46 

•*        **  stables  inspected 212 

**        '*  hydrants  and  leaders  (special) 18 

"  "        **  streets  and  gutters  (special) 55 

•*  contagious  diseases 12 

"        •*  private  houses  ins|KM:ted 422 

Total  numtter  of  inspections  and  reinspections 2.322 

The  alKtve  shows  the  total  number  of  inspections  and  reinspection?  mad^  throughout  the 
entire  district.  The  following  table  shows  the  number  of  squares  of  soniury  survey  made, 
wiih  the  number  of  tenement-houses  surveyevi,  and  the  sections  of  the  "  Tenement-houne 
l<aw  **  found  violated  ;  al^'»  the  number  of  familits,  and  the  number  of  persons  in  the  hooves 
surveyevi,  with  any  other  minutlv  connected  with  the  work : 

Total  number  of  lenemoot-hwises  surroyed  (to  October  IJth^ Sll 

"  "        "  Miuavvs  surveyed 29 

"         *•  familtes  in  houses  surveyed 1,SSS 

**  persons  "       "  *'         7.003 

Avo^a!^^  numlvr  i»f  persons  in  houses  survevi'd 2,2,>i> 

•*   families  "     "  "         5 

T  jrjre.-'t  nun\l*or  of  families  in  a  house *^* 

"  persons  "        "    ^7 

Total  numtkT  of  htuises  with  water-eUweti .;^ 

..  «  "         *•     privies 2Si5 

Numl»er  of  violations  of  Section  2 2,\S 

4 $: 

5 US 
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Number  of  riolations  of  Section  6 88 

K  "  •*  "        6 297 

^F  "  "  "        9 261 

The  Board  bas  in  no  iasUiDCe  found  it  Qocesftary  to  execute  its  own  orders,  and  in  but 
feir  cues  hu  it  been  ob!1f;cd  to  resort  to  a  suit  to  enforce  compliance,  the  owners  of  prop- 
erty showing  a  rcmarkabk'  wU)in};;nesH  to  comply  with  all  urders  made. 

FrivUt. — The  offeni^ivo  condition  of  all  privica,  even  those  with  eowcr  connections,  hoe 
c«U!>ed  the  inspector  lo  arrive  at  the  conclusion  that  tlie  total  abolition  of  all  of  the  oM  style 
of  privy-vaults,  and  Ihc  substitution  of  wntor-doacta,  would  be  of  rcrr  great  sanitary  advan- 
tage to  the  city,  as  it  ij  a  well-eatabliahed  fact,  among  the  most  experienced  sauitary  obserr. 
ers,  that  the  cmanatinna  from  accumulated  rioacal  discharges  Is  the  great  source  of  dlar- 
rhccal  disease  and  mortality,  especially  among  children. 

The  objections  that  are  made  against  water-closets,  that  they  are  easily  obstructed,  are 
not  to  my  mind  weighty  in  comparison  to  tlie  great  benefit  to  be  derived  by  their  adoption, 
especially  among  tho  tenement-house  population. 

If  the  tonement-hourie  population  are  once  educated  (and  it  is  only  by  education  lliat 
they  ean  be  readied)  up  (o  the  point  of  !»eeing  the  great  I)onefits  to  be  derived  by  the  adop- 
tion of  water-closets,  they  would,  as  a  matter  of  scIMnterest,  keep  them  free  and  clean,  aa 
the  interest  of  self-preservation  is  as  strong  among  the  ignorant  ns  it  is  among  the  refined 
and  educated. 

StnbUt. — The  stables  of  this  district  are,  as  a  rule,  in  bad  unitary  condition,  there  being, 
in  most  eases,  no  manurcvaults;  and,  even  where  there  are,  from  the  manure  being  scat- 
tered over  the  yard,  or  Into  the  street,  the  fact  of  there  being  a  manure-vault  is  no  guarantee 
that  the  manure  is  not  exposed  to  the  action  of  the  sun  and  ruin,  as  the  owners  of  the  stables 
are  not  particular  in  having  the  rault  emptied  before  it  is  quite  f\ill.  When  the  vault  is  foil, 
the  remainder  of  the  refuse  is  exposed  upon  tho  street  or  in  the  stable-yard. 

There  arc  a  few  model  stables  in  the  district ;  Uiat  of  Henry  Uuglics,  in  Chnrlton  Street, 
is  perfect  in  every  respect.  The  floor  is  water-light,  and  a  concrete  valley-drain  runs  alung 
htftiind  the  stalls;  this  drain  is  connected  with  the  sewer,  so  lliat  all  drainage  from  the 
Htalla  is  immediately  conducted  away.  Water  \a  also  supplied  for  flushing.  Tho  manure 
li  In  a  tight  vault,  so  that  the  odor  peculiar  to  a  stable  is  scarcely  perceptible.  The  wholo 
stable  is  clean,  and  is  much  less  offeniiive  than  many  tenements.  Tlie  stables  of  the  National 
Express  Company,  in  King  Street,  arc  of  the  same  character. 

Oiirbtjffe. — What  to  do  with  garbage  until  it  is  tiikcn  away  by  the  contractor  is  a  ques- 
tion that  bas  been  a^kcd  over  and  over  again,  and  no  satisfactory  answer  has  been  obtained. 
That  there  must  bo  a  receptacle  provided  by  every  touenient-house-owncr  is  an  admitted 
fkct,  but  what  this  receptacle  shall  be  has  not  been  determined  as  yet. 

I  am  of  the  opinion  that  an  iron  vessel  of  some  kind,  that  \»  entirely  ahove-ground,  will 
be  found  to  Ik  the  only  contrivance  that  can  be  used  with  success,  for  these  vessels  must 
combine  utility  with  cheapness.  All  of  those  boxes  which  are  set  into  the  ground  arc  ex- 
pensive, and  objectionable  for  the  reason  that  in  winter  tho  receptacle  for  the  garbage-box 
will  become  obstructed  with  snow  and  ice,  preventing  the  closing  of  the  cover,  thus  en- 
cumbering the  side-walk,  if  they  are  placed  there,  or  the  hall  or  yani,  if  these  places  are 
selected.  Something  must  be  dooe  to  keep  the  streets  (rce  from  garbage,  88  the  beet-directed 
efforts  of  the  street-cleaning  contractor  are  useless  under  the  present  arrangement. 

Am/us!. — The  question  of  what  to  do  with  ashes  follows  in  the  trnln  of  the  query  about 
garbage.  The  same  solution  that  solves  one  will  settle  the  other,  excepting  that  tho  ashes 
and  garbage  should  be  kept  in  seporate  vessels  for  commercial  reasons.  The  ashes  to  be 
used  as  fertilizers,  and  the  garbage  as  food  for  swine.  By  following  such  a  course  thou- 
sands of  dollars  could  be  saved  to  the  country  annually. 

Tenetnent-Jlowfe*. — Much  improvement  is  being  made  in  the  construction  of  tenement- 
houses,  but  perfection  is  far  from  being  reached  as  yet. 

Most  of  the  houses  which  arc  now  occupieil  as  teuemeoU  were  originally  built  for  private 
houses ;  but,  as  the  localities  In  which  they  were  situated  became  undcstrnblo  for  private 
residences,  they  liave  been  altered  so  as  to  accommodate  from  four  to  eight  families,  and 
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ID  their  a1t«ritron  tbft  idea  of  rcntiUtion  hot  boen  almnfti  entirely  ignored ;  butt 
tlic  facolthfal  teachings  of  ibe  Teoecneal-hoase  Act,  the  owners  h&rc  iiucrted  windows  in  oo- 
rentilated  bedrooms,  aod  Tentilators  in  the  roof  at  the  top  of  the  hall^  thus  making  what 
were  fonneriy  deiu  of  death  comparatiTelv  healthy  domiciles.  Mao/  of  the  bedrootns  fai 
ikcM  bonsea  do  not  include  more  than  nx  handred  cubic  feet  of  air-«pace,  which,  if  occu- 
pied bj  only  one  person,  is  scarcelr  saflBclent  to  support  life ;  but,  when  divided  between 
two,  and  soinctimca  three  and  foor.  the  result  can  only  be  death  to  some  or  all  of  the  ooca- 
panu  if  they  are  1«A  vithoni  TcntiUtlon.  The  improvemeut  in  the  death-rate  of  tenecDeats 
daring  the  post  Tear  prores  coDclasiTely  the  good  eSeds  of  proper  ventilation  and  draloa^. 
The  drakuge  of  the  houses  hu  been  much  improved  wiibio  the  paet  year.  Cellarm 
which  were  once  damp  are  now  dry,  and  yards  and  areas,  which  were  flooded  by  every  sum- 
mer-abower,  hare  been  so  graded  and  eoaneclcd  with  the  strect-Kwcr  that  all  nr&ee-wMer 
is  oDodocted  away,  and  not  left  to  stagnate  and  breed  diseaae. 

CdUn. — There  has  been  much  improvement  made  in  the  construction  of  inliabitcd 
edlazs  daring  the  past  summer.  Thos?  cellars  which  were  <iaiap,  owing  to  the  want  of 
proper  ucas,  hare  had  areas  oomtrricted,  thu^  rendering  them  comparatively  beahbfaL 
Many  edlan  on  Greenwich,  Waifaingtoo,  Laureus,  Thomp-on,  SullivaD,  and  Canal  Strvets, 
hare  been  vacated  by  order  of  the  Boardr  and  permanently  closed. 

fikwiiiijfi. — ^Tbe  highest  point  in  the  district  u  at  the  comer  of  Eliiabeth  and  OotistoB 
Streets,  it  bemg  forty-six  {46)  feet  above  tide-waUT.  The  lowest  point  is  at  the  comer  of 
Osna]  and  Thompson  Streets,  it  bdng  but  two  feet  three  iadiet  (2  A.  3  in.)  above  lido-wmtcr. 
The  Mwengc  of  the  Bovthem  portion  of  the  district  is  very  defective,  cspcdally  that 
portion  which  formeriy  constituted  the  "  Li^Moard **  meadow.  Here,  in  coneequeQcc  of 
the  lowness  of  ibe  ground,  and  the  resulting  height  of  the  s^^era,  no  drainage  Is  afforded  to 
the  crilars  or  privies ;  coosetitMmtly  the  privies  are  always  full,  and  the  cellars  damp.  la 
many  of  the  cellars  on  Lauretis,  Thompson,  and  Sullivan  Stivetf,  water  stands,  as  a  rule, 
from  one  foot  to  eighteen  inches  in  depth  most  of  the  time. 

Tbii  condition  can  only  be  remedied  by  raising  the  grade  at  least  tea  feet  of  all  that  por- 
tion  of  the  Bth  Ward.  This  question  of  the  more  perfect  sewerage  of  this  part  of  the  ivmni 
will  become  of  more  and  more  importance  every  year»  as  the  tide  of  commerce  flows  north- 
ward across  Canal  Street. 

There  b  great  need  of  sewers  in  the  foIloving^mentinDed  streets :  Cnivemty  Plac^, 
Greenwich  and  Washington  Streets,  from  West  Honston  to  Charlton  Streets,  Hudson  Stne«t, 
from  West  Honston  to  Spring  Strceti.  There  bare  been  sewers  laid  in  the  following  streets 
during  the  past  year :  Varick  Street,  Vaodam  Street,  and  WatU  Street.  Many  of  the 
bouses  on  thes«  stneU  have  had  sewer^wnnectfont  Bade,  and  many  olhcra  arv  now  being 
improved  in  ibe  same  manner. 

WiMi*r^Comnm. — There  was  but  one  natural  water-course  in  this  district,  that  was  the 
"  Minetta  Stream ; "  it  entered  the  8th  Ward,  at  the  corner  of  Varick  and  West  Houston 
Streets,  tfaeucc  runuing  southwest  to  near  the  comer  of  Hudson  and  King8(r«etA  it  divided!, 
one  branch  running  north  to  Houston,  thence  south,  down  what  is  now  Gi«oowich  SCrvet, 
to  the  comer  of  Chariton ;  the  other  running  southwest,  from  the  comer  of  Hudson  and 
King  Slreela  to  tlie  comer  of  Charlton  and  Greenwich  Streets,  where  it  united  with  the  main 
stream,  thence  runninj;  we«t,  emptjHng  into  the  Hudson  River,  at  what  is  now  the  foot  of 
Charlton  SlrveU 

The  track  of  this  now-obstructed  natural  water  .coarse  has  been  the  location  of  cholem 
in  every  epidemic  that  has  vUited  New  York  since  this  part  of  the  city  has  been  settled. 

The  lesson  that  baa  been  uught  licre  ahould  not  be  neglected  in  those  portioiLs  of  tbft 
city  in  which  natural  water^wurses  yet  eii-^t. 

Respectfully  submitted, 

GEORGE  B.  SUITH,  U.  D., 

Nnr  ToBK,  JTiHftmher  1,  IM9, 
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DISTRICT     No.    0 


Elisba  Harkii,  U.  D.,  Sanitary  Superinimdefit 

Flit :  I  hiive  the  honor  to  subiDit  the  foUowtng  report  upon  the  general  SAoIlary  condition 
of  the  Sixth  District,  fur  the  last  titnc  months. 

Thifl  district  is  boundi-il  by  the  south  aide  of  Sixth  Street,  Oto  north  side  of  Rivin^ton 
Strwt,  wcel  side  of  Avenue  B,  and  the  otwt  side  oT  the  Bowery,  being  the  flouthcrly  hulf  of 
the  nib  Wurd.     The  populution  Is  principally  German,  a  great  number  are  from  Bohcuiin. 

Tlie  western  section,  from  Second  Avenue  to  the  Bowery,  is  occupied  priucipally  by  pri- 
T.ite  bouses  and  j^hnps,  while  the  east  f>idi^  of  the  Second  Avenue  is  almost  entirely  occupied 
by  tenement-bouse?,  and  li  In  a  fair  sanitary  condition.  The  avt^uucs  and  streets  are  prin- 
cipally occupied  by  smitU  store-keepers,  the  Bowery  being  the  greatest  liiorougbfarc. 

Trnemeiit-Houtift. — There  has  been  a  very  decided  tinprovcnitnt  in  this  clans  of  dwellings 
during  the  past  nine  mouthn,  the  rcjison  being  the  rigid  enforcement  of  the  TcnemenUbouse 
Act,  which  gives  to  the  poor  better  dwellings,  and  a  proper  source  of  authority  to  which  they 
may  appcitl  for  repairs  which  are  nejilccted  by  careless  landlords. 

The  tcncmcnt-bouaca  in  this  district  may  be  divided  into  three  classes :  1.  Tlio  newly- 
built  bouses,  which  are  generally  locited  west  of  Avenue  A.  2.  The  older  built  houses,  which 
are  situated  generally  south  of  Fifth  Street,  and  oast  of  Avenue  A.  3.  Wooden  tenements, 
which  are  to  be  found  in  Norfolk,  Suffolk,  and  other  strceta  mostly  south  of  First  Street. 

The  fir^t-class  houses  mentioned  arc  generally  four  and  five  stories,  double,  and  contain  from 
ten  to  twenty  families,  and  were  found  to  need  but  slight,  although  hiiportant,  alterutious  to 
conform  to  the  requirements  of  the  law  ;  these  bouses  (rear  houses  excepted)  are  a  great  deal 
better  lighted  titan  the  older  or  second-class  dwellings,  the  fleeping- rooms  each  having  win- 
dnws  into  the  hall  and  adjoining  rooms,  or  direct  communication  with  the  external  air,  when 
fully  conforming  to  the  law,  making  the  rooms  and  hall»  lighter,  and  increasing  the  circuls- 
tion  of  fresh  air.  In  thia  class  of  houses,  it  Is  a  rare  occurrence  not  to  find  narrow  windows 
over  and  along  the  doors  (the  entire  width) ;  thL«,  to<;ether  with  a  bulkhead  and  sky-light  on 
the  roof  (which  generally  coexist),  afford  a  good  light  to  the  halls,  while  the  doors  and  ven- 
tiUtor  on  the  roof  admit  a  current  of  pure  atmosphere. 

Tlie  law  has  nUo  proved  a  vary  great  benefit  to  the  poor  tenants  in  preventing  the  con- 
ttmction  and  extension  of  rear  tenements  within  a  certain  distance  from  the  front  house*, 
thereby  prcvcntiog  the  huddling  together  of  the  poor  occupauts,  as  if  there  were  no  difference 
tkctwecn  human  and  that  of  brute  life.  The  greatest  degree  of  overcrowding  of  area  in  the 
Sixth  District,  is  on  the  aoutb  side  of  Fourth  Street,  between  Avenues  A  and  B,  where  there 
are  some  sixteen  houses  four  stories  high,  all  in  one  block,  the  greatest  distniiee  between 
front  and  rear  being  not  more  than  ten  feci.  The  rcnr  houses  arc  gencrolly  damp  and  mouldy, 
the  sun^s  rays  seldom,  if  ever,  penetrating  the  apartment!*.  In  rear  houses  and  cellars  a 
vast  excess  of  chronic  and  acute  disease  is  always  found,  and  this  is  evidently  the  result  (»f 
continual  dampness,  which  impoverishes  the  blood,  and  givea  rise  to  phthisis,  rheumitllsm, 
scrofula,  etc.  , 

Tlie  second  or  older  class  of  tenements  are  occupied  by  from  four  to  nine  families,  and 
are  mostly  situated  east  of  Avenue  A,  south  of  Fifth  Street,  and  arc  generally  not  more  thou 
three  stories  high,  and,  in  most  instances,  consist  of  two  dwelling-rooms,  four  licdrooms, 
and  occasionally  two  additional  sleeping-rooms  (used  as  kitchens),  to  a  floor.     This  chsfl  of 

I  honscfl,  Ofl  a  general  tliin;*,  required  more  slterations  and  repairs  in  onler  to  fully  comply 

f  with  tbo  needed  requirements.     A  number  of  these  hooscsi  belong  to  eslatcs'of  dccvased  per- 

sons;  some  arc  on  leasehold  ground,  and  consequently  there  is  greater  delay  in  making  the 

I  improvements  than  in  the  first  cla£«.     The  halls,  ab<o,  are  generally  darker  and  more  poorly 

Tcntilated,  the  construction  of  tlic  bedrooms  and  kitchen  preventing  the  halls  from   being 

1^^.      properly  lighted,  there  beiug  but  one  window  Into  the  hall,  and  generally  no  window  over 

^^V     tlie  door.     However,  there  has  been  as  great  an  improvement  in  this  class  of  dwellings  as 

^^m     Uw  and  morality  will  admit  of. 

^^H  The  third  cla^s  which  I  refer  to  are  wooden,  and,  fortunately,  are  but  few  and  scattered 
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!a  tbia  dutrict.  Thee  also  aho^r  considerable  marks  of  improTomcnt,  and  thorough  orer- 
hauling;  leaky  roof^,  cciUngs,  walls,  banisterfi,  privies,  yards,  and  drainii,  have  been  re* 
paired  and  clcaDcd  ^bcn  out  of  order.  ! 

The  tenants  nccmcd  to  be  very  grateful  nod  thankful  to  think  that  they  had  some  sotuctf^ 
of  authority  lo  appeal  to,  and  look  to  the  BuarJ  of  Health  as  their  beDcfaotors.  I  am  cer- 
tain, from  the  reception  I  hare  reccircd,  and  the  kindness  fhown  roc  by  the  oocnp«at«. 
that  they  fully  aoknowlcdjred  and  apprceiated  the  surTL'illiinoc  of  the  Board  over  cnrclcaa  anil 
Avaricious  landlords,  ami  I  think  that  »omc  menus  T\vre  cs^eulial  to  protect  the  poor  and  help- 
less tenants,  and  to  sec  that  they  had  comfortable  homes. 

Ctf/Zan.— This  clii5S  of  underground  habitations,  in  my  opinion  (and  I  am  certain  that  I 
express  the  desire  of  every  medical  member  uf  the  Board  when  I  say  ii),  should  ccaeo  to  exist. 
Although,  in  the  diftrlet  that  I  have  beuu  placed  in  charge  of,  the  mnjorlty  of  them  are  of  the 
better  cla3i>,  I  have  inspected  over  one  hundred  and  fifty,  all  of  them  having  required  some 
alterations  before  a  permit  for  occupancy  would  be  granted  by  the  Board  of  lleulth,  the 
modt  frequent  causes  of  complaint  being  a  dcSuicDcy  of  ventilation,  improper  drainage,  and 
offensive  odors  in  the  apartments,  from  defective  ].irivy  and  ticwer  connection,  aud  also  non- 
conformity to  the  sixth  Acction  of  the  Tenement^housc  Act  These  cellars,  notnitbcttandiog 
their  improrei  condition,  cannot  bo  kept  entirely  dry  on  account  of  their  surroundings.  I 
There  is  always!  a  damp,  musty  smell,  which  is  not  perceplibic  to  the  persons  who  inhabit 
them,  on  account  of  lunfj;  residence.  Several  property-owners,  not  desiring  to  make  the  nc- 
cci«sary  alteration",  have  had  the  cellars  vacated  as  habitfiti<riiR,  and  renlcd  as  vork^hopn, 
kitehcmi,  etc.  The  sub-cellars  have  also  come  in  for  a  good  sbare  of  attention,  and,  when 
complained  of  ojt  bein^  offensive,  an  order  from  the  Board  requiring  cleanlioess  is  promptly 
issued  and  rigidly  enforced. 

Courts,  Atleya,  ArraM,  and  YanU, — The  sanitary  condition  of  the  yards,  courts,  areas,  tad 
alleys,  has  considerably  improved.  They  are  kept  more  cleanly  than  formerly,  on  account 
of  the  vigilance  of  the  Board.  I  have  made  several  compluiuts  requiring  a  proper  grading, 
the  construrtioo  of  drains  in  yard^,  the  proper  construction  of  are:is  with  draius  sufUcieutly 
trapped,  also  the  covering  of  surface-drains ;  and  when  a  sewer  in  the  street  existed,  the 
connection  with  it  and  the  different  drain-i.  Hence,  the  relief  which  the  ten  emeu  t-boasa 
law  gives  and  exacts.  Injitcfld  of  yards,  areas,  courts,  and  alleys,  being  continually  damp 
by  an  overBow  uf  slops,  waste-water,  etc,  these  evils  have  been  greatly  diminiahed  by  exer- 
tions of  the  Board. 

KtyitH  of  Privin  and  Stahkti. — The  houses  being  large,  and  the  number  of  inhabi- 
tants great,  the  small  privy-vault^t,  which  are  generally  shared  by  two  houses,  are  rapidly 
filled,  on  the  slightest  obstruction,  to  the  small  six-inch  drains,  causing  very  offensive  and 
pestilential  otlors  to  enter  the  apartment**,  particularly  where  there  are  rear  houses,  the  dis- 
titncc  fnim  front  lo  rear  seldom  being  more  than  tweuty-fuur  feet,  and  oftener  less.  The 
privy-house  )!«  always  situated  in  the  middle  of  the  yard,  and  is  generally  about  ciglit  feet 
long,  thu.'^  leaving  a  dislunce  of  ei^hl  feet  hetnccu  each  liouse  and  the  privy-vault.  The 
consetpieacc  is,  there  is  a  continual  odor  iti  thr  apiirtmcnls  during  the  hot  months.  I  have 
Complained  of  over  one  hundred  and  forty,  the  Buard  acting  very  promptly  and  energetically  in 
causing  the  speedy  cleaniting  and  disinfecting  ol  these  pestiferous  hulcs,  and  when  not  con- 
nected with  the  fitrcct-sowcr,  or  when  mt  properly  flushed,  there  was  a  very  short  dehiy  In 
having  it  done. 

The  stables  are  in  a  l>ettcr  condition  since  the  attention  or  the  Board  has  been  called  to 
them,  and  there  is  a  greater  regard  for  cleanliness  displayed,  and  a  better  management  in  tho 
removal  of  manure.  The  ynrdsi  now,  as  a  general  thing,  are  properly  graded,  the  stables 
have  tight  manure-vaults  or  covered  boxes  wifh  sewer  connection,  and  are  properly  drained 
and  ccmenled.  Altogether,  the  stables  In  my  district  arc  not  so  numerous  as  to  be  called  a 
general  evil. 

SirtrU  ami  (rutUn. — Xoarly  all  the  streets  in  this  district  arc  povcd  with  cobble-ftones, 
very  irregularly  set,  and  poorly  graded.  Tlic  consequence  is,  the  trouble  or  inability  of 
the  street  contractor  to  lluirougltly  clean  them.  The  streets  were  pretty  regularly  swept, 
nearly  as  often  us  tbc  contract  called  for,  but  this  does  not  come  up  to  a  proper  sanitary  stand- 
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ard,  as  some  of  tho  streets  rcqulrefl  eleanlDg  every  day  during  the  summer  monllis,  for  the 
reason  that  slops  and  gtirbago  were  constnutly  thrown  into  ttiein,  the  stench  aiising  from 
the  dcoompoaition  or  fcrmeutaliun  being  almost  intolerable.  Third,  Fourth,  Fifth,  and  HiiUi 
Streets,  east  of  the  First  Avonuo,  Cbrystio,  Ludlow,  Avcuuo  B,  and  Clinlon^  deeenre  nitution 
as  tlie  dirtiefit  streets  lu  this  district ;  several  of  thrftc  ntrccts  were  cleaned  and  disinfected  at 
the  oxpcDSO  of  the  Board,  u  the  street  contractor  did  not  care  to  do  more  than  was  reqiurcd 
of  him  by  law.  In  my  opinion,  there  Trill  not  bo  a  thorough  cleflninj*  or  proper  sanitary 
conditiou  of  6trcetti  unless  there  la  some  aupervLsiou  over  tliera  by  the  Board  of  Ilealth. 

Where  the  streets  are  properly  j;raded,  tho  gutters  arc  generally  in  the  same  condition 
but  this  is  such  a  lare  sight  in  the  Sixth  District  tliat,  where  there  i^  n  regular  grade,  the  pub- 
lic mnr,  in  nearly  all  cased,  be  grateful  to  ihc  Board  of  Health  for  being  the  prime  movers  in  it. 
The  gutters,  when  not  In  good  repair,  or  not  properly  graded,  form  receptacles  for  garbage 
and  filth,  obsl  meting  them  and  making  the  fluid  overflow  into  the  stret^tii,  or  settle  and  stag- 
nate in  them.  These  gutters  were  uko  attended  to  by  the  Board,  and  by  prompt  disinfec- 
tion, purification,  and  eleaning,  I  am  satisfied  the  mort4ility  was  considerably  reduced. 

Aah(4  and  Oarbage. — There  Is  a  great  necessity  for  a  more  c0icicnt  removal  and  care  of 
ashes  and  garbage  in  this  district ;  although  the  "  ashman  "  mnUca  hia  rounds  every  day,  yet 
there  is  no  staled  hour  for  him  to  make  hla  visit?.  The  consequence  is,  the  people  place 
their  ashes  and  garbage  in  small  vessels  on  the  edge  of  the  siJc-nulk,  where  tltcy  rt'main 
several  hours  overflowing,  the  contents  to  be  scattered  around  promiscuously  by  the  rag- 
pickers, or  upset  accidentally  or  by  malicious  bo^s  into  the  street-gutters,  There  is  a  con- 
siderable number  of  small  groceries  or  places  where  vegetables  arc  sold,  and  these  vege- 
tables,  when  a  little  old  or  unsalable,  are  thrown  or  swcpfinto  tho  street?,  where  they  lie 
two  or  three  days,  and  often  longer,  until  tho  streets  arc  cleaned.  Id  nearly  all  the  strceta 
in  the  Sixth  Sanitary  District,  the  abuve-described  condition  exists,  and  bencc  the  great 
need  of  a  suitable  receptacle  for  ashes  and  garbage,  and  also  the  supervision  of  It  by  tho 
Board  of  Health. 

Oftnain  Animal  Jle/iue,  JFaUBoiling^  etc, — There  arc  very  few  places  where  fats  arc 
boiled  in  this  dUtrict,  or  where  animal  refuse  is  stored,  and  these  arc  conducted  in  such  a 
manner  that  there  is  nothing  offensive  or  detrimental  to  health  In  them,  the  Board  rctuA- 
iug  to  grant  a  permit,  prosecuting  tho  oQundcrs  when  not  conducted  according  to  sanitary 
principles. 

The  chief  sanitary  improvements  in  this  district  are  the  removnl  of  the  alaugbter-hnuscs 
and  oOensive  folmal  refui^c,  the  Increased  amount  of  ventilation  of  lencmcnt-houscs,  the  vaca- 
tion of  all  damp  and  unhealthy  cellars,  the  better  condition  of  the  stubles,  and  the  sewer 
connections  of  filthy  privies,  yard?,  ai'cas,  and  leaders,  the  regrading  of  gutters,  the  disin- 
fecting and  cleaning  of  the  privies  and  streets,  a&d  the  construction  of  water-closets  when 
practicable  in  preference  to  privies. 

There  is  yet,  in  my  opinion,  an  improvement  which  is  badly  needed  in  tcnemcnt4)ousc«, 
and  that  is,  the  construction  of  baths  for  the  occupants  on  each  floor,  or  to  a  certain  number 
of  families  residing  therein.  The  proposed  introduction  of  aalt-wtitvr  would  be  very  advanta- 
geous for  this  purpose,  as  also  for  the  flushing  of  streets  and  privies,  the  system  at  present 
employed  being  almost  entirely  insuflicicnt,  as  tlterc  is  not  an  adequate  body  of  watrr  to 
carry  off  the  filth  in  the  privies,  streets,  and  sewers.  I  also  recommend  the  construction  cf 
water-closets  wbero  the  ground  is  low,  as  the  foul  and  noxious  giises  from  the  street  sewtr 
canoot  enter  them  as  easily  as  they  do  tlie  prlvy-Uruln,  the  water-closet  pipes  being  properly 
trapped,  and  having  a  better  descent  into  the  street  sewer  than  the  privy-drain.  I  would  also 
suggest  that  a  law  be  passed  preventing  the  construction  of  more  Uian  one  house  on  a  lot 
(tenement),  and  that  not  to  uccupy  tho  entire  depth  of  it,  so  that  a  greater  air-«pace  may  in- 
tervene between  them ;  and  also  a  l^w  preventing  the  occupation  of  cellars  for  dwelling  pur- 
poses. 

In  this  thickly-populated  district  thcro  arc  eight  streets  unsewcrcd,  viz.:  Clinton  Street, 
from  Riviogton  to  Houston  Street;  Avenue  B,  from  Houston  to  Sixth  Street;  NoifolU  Street, 
from  Stanton  to  Klvington  Street;  First  Avenue,  from  Houston  to  Sixth  Street;  Second 
Avenue,  ttom  Iloustoa  to  Third  Street ;  Avenue  A,  from  Second  to  Fourth  Street ;  Avooue 
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from  Fifth  to  Sixth  Street;  Eldridge  Street,  half  block  between  Houftton  and 
trcct.  Tbid,  I  thiiik,  (>houId  be  epeedily  rumcdiedf  ns  evLTy  one  it  now  aware  of  the  bmcs 
flciiil  re«ul(a  of  proper  drainage.  There  ought  also,  in  m.T  opinion,  to  be  an  linprovemait  in 
the  construction  of  sewers.  Instead  of  sharp  edges  or  angles  at  tlicir  interaectiona,  they 
oti;;ht  to  be  more  rounded,  as  tlut  would  allow  Uie  rcAiee  matter  to  flow  more  freely.  Tbo 
oonijtruction  of  the  culverts  also  ought  to  be  different.  Instead  of  placing  them  on  the  eor- 
nt^rs  of  the  streets,  opposite  the  crosswalka,  I  think  it  would  be  more  beneficial  to  health  to 
place  them  a  short  distance  from  them,  as  there  U  a  greater  number  of  {lenona  croeauig  at 
the  intersection  and  crossing  Ihe  culverts,  thereby  Inhaling  whatever  noxious  gases  may  arise 
from  them.  The  streets  ali^o  ought  to  have  a  more  even  surfaced  pavement  than  oobbl^^ 
stones,  as  that  would  greatly  help  thoir  more  effectual  cloonin^r. 

Cvn^oliJattil  ttaiistica  of  innpeciionaX  labor  {excituivt  of  th«  TfMmtni-HovM  mrwy): 

Tencraenl-hoiiflc  inapcciiotifl 667 

Private        "  "  21S 

Stable  "  67 

Cellar  "  IM 

Yards,  area?,  etc.  *'  4S0 

rrivv-vault  "  441 

Drolna,  etc.  **  88 

Onlers  by  the  Board  43 

Total  iospectipna 2,061 

Rcinspectioas  tenement-hotisea 683 

'*  private          "       18 

"  Btables                 IS 

"  cellars                  »0 

"  yards,  an»«,  etc lOS 

"  privy-viults         104 

**  drains,  etc 10 

Total  rcinspectlonfl 1,010 

I  hare  the  honor  to  submit  the  following  statistics  of  the  "  Sanitary  Survey  "  of  the  Sixth 
Pirtrict,  hounded  by  the  south  £ide  of  ^^ixth  Street^  north  side  of  Rivlngton,  ^est  side  of 
Clinton  Street  and  Avenne  B,  and  the  east  side  of  the  Bowery.     It  contains: 

Tenement-houses 1,166 

Number  of  families  in  tcnement-bouaes 11,644 

Population  of  tenement-houses 4fi,4I0 

Average  number  of  families  in  tenemcnt>houses 0.0SO2 

"            "        "  persons  to  each  family. 8.90 

Private  houses 1,055 

SUbles 116 

Manufactories 48 

Shops  (work) 86 

Churchea It 

Scboolfl  (two  of  which  are  pabUc,  one  free  German,  the  balanco  pa- 

roehial  or  private) 8 

Oonvcnta 2 

Cemeteries 8 

Hospitals  for  cripple* 1 

Dispeusary  ((lemian) 1 

Brcwericfl 4 

Pork-packing  and  lard  establtshmentD 6 

Vacant  lots , 8 

Rre-engine  Company 1 


Si 


Police-BtAtion 1 

HUlc-melting  Association 1 

Thentriciil  fioctcry  Dfipot 1 

District  Court 1 

Rcspectfull;  submitted, 

JOHN  T.  XAGLE,  M.  D.» 

Sanitary  Imspeetor. 
New  Tobk,  Janwny  1,  1869. 
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Dr.  Elisha  Hjutftidi,  Saniiafy  Superititendent 

Sm :  I  have  the  honor  to  present  thw  report  of  inspectorial  labor  in  the  Seventh  Saniiary 
District,  cxtonding  over  a  period  of  nine  monthn,  vix.,  from  January  20,  1869,  to  October 
20,  1869. 

Tlie  ScTcntli  District  is  bounded  north,  hy  East  Fourteenth  Street;  cist,  hy  Arenue  B; 
south,  by  Sixth  Street ;  vrest,  by  Fourtli  Avenue ;  being  the  northern  hnlf  of  the  I7th  Ward, 

Tliere  is  no  portion  of  the  district  which  is  extensively  occupied  for  commerce  or  whole- 
E^ale  trade.  There  are  but  few  manufactorieii  of  any  importance,  and  theiio  arc  ecattercd  in 
varioufl  localities.  Almost  the  entire  district  i«  occupied  for  dwelling  purposes  and  petty 
trade?.  The  section  lying  betvrecn  Second  Avenue  and  Avenue  U  contains  fully  four-GAlia 
(t)  ***"  "^^  *^^  tenenicnt-houfies;  while  the  portion  included  by  Second  and  Fourth  Avenues 
U  almost  exclusively  filled  with  private  dwellings,  churchcn,  and  public  building?.  All  the 
avenues,  with  the  exception  of  f^cond  Avenue,  contain  more  or  less  tenement-houses; 
First  Avenue  and  Avenue  A,  however,  far  exceeding  Third  and  Fourth  Avenues  In  thd 
Dumber  and  importAnce  of  this  class  of  dwellings.  The  nalionalitics  of  the  different  sections 
are  various.  In  the  northeastern  portions  the  Irish  predominate.  In  tlie  central,  southern, 
and  Boutbeastern  parts,  there  i*  more  of  the  Germ.m  element.  Among  the  better  class  of 
dwellings,  L  e.,  west  of  Second  Avenue,  especially  in  the  side  streets,  the  population  is  prin- 
cipally American ;  but  in  no  locality  is  the  nationality  entirely  distinctive.  Even  in  particular 
tenement-houses  I  ocensionuUy  find  Irish,  Germans,  ami  AmcricaDS,  although  this  is  by  no 
means  frequent. 

TIic  highest  altitude  in  the  district  is  at  the  corner  of  Fourtecntli  Street  and  Fourth 
Avenue,  being  forty-one  feet  above  tide- water;  the  lowest  point  is  at  the  corner  of  Four- 
teenth  Street  and  Avenue  B,  being  nine  feet  above  tide-water.  Tlio  western  portions  arc 
generally  higher  than  the  eastern,  the  land  sloping  from  west  to  cast  Tlio  direction  of  the 
principal  sewers  U  from  west  to  east,  all  of  them  finally  emptying  into  the  Kast  River.  The 
fact  of  the  peculiar  slope  of  the  I.ind  I>cnrs  a  very  important  relation  to  the  condition  of  tlie 
HoU  as  respects  donipnciis.  Thus,  in  the  western  portion.%  the  cellars  aro  generally  dry, 
while  in  the  eastern  flections  dampne.<i8  ia  the  rule.  This  \a  especially  noticeable  in  particular 
sectiont;,  which  are  influenced  by  Btill  other  nutural  causes.  For  instance,  in  Fourteenth 
and  Tliirtecnth  Streets,  between  First  Avenue  and  Avenue  A,  where  there  wos  originally  u 
pond  of  eevenil  feci  in  depth,  fed  by  a  living  stream,  llie  cellars  iind  ccllar-basomuntii  are, 
almost  without  exception,  constantly  damp  and  unheallhful.  TIio  pond  has  been  filled  in, 
and  the  water-course  averted  from  Iti  bed  into  the  sewers,  as  far  as  practicable,  but  the 
springy  nature  of  the  soil  still  exist!".  The  site  of  the  pond  is  olmost  entirely  covered  by 
Read's  brewery  in  Fourteenth  Street,  near  First  Avenue,  but  the  !and  through  which  the 
stream  flowed  is  occupied  by  populous  tenement-houses.  Another  extensive  water-course 
flowed  through  the  extreme  eastern  portion  of  the  district,  between  N'inth  and  Sixth  Streets, 
and  in  the  neighborhood  of  Avenue  3.  Many  of  the  cellars  in  this  section  are  constantly 
damp. 

During  the  period  to  which  this  report  refers,  I  have  made  the  following  number  of  in- 
spections and  retnspcclions,  which  I  tabulate  and  cbsslfy  as  below: 
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7eniia.x.x-hoaaet 1,-I97 

PriTite  dwellings 186 

Scabies 144 

FriTT-TAOiU  and  wacer-cloeeti  (special)   2'2S 

Stored  and  maniifactonea ftS 

Fat-boUii^.  lani-rendering.  etc. 43 

Cellars  an>i  basenenu  (special) S2S 

Yari^,  cooru.  and  area* 262 

Toul... 


Vacant  lou 8 

S«wera.  drains,  etc M 

Public  buildings IS 

Public  eehoolA 11 

Brevericfl  and  di«tilleri«i 18 

Slaoghter-housed 8 

Rag-6toriDg  warehouses 8 

Gua  no-mac  ufaccorT 1 

..2,725. 


T^Li   foUowisg  table  exbfbiti   the   conaoUJaic<l   statistics   of   the   *' TccemcBt-Boiue 

Siirre  J : " 

Total  number  of  teonDent-hooses  sarrcjcd S97 

families  residing  in  aboTe 3,701 

pentons         "         "  16,654 

Average  number  of  families  in  a  bou<e 9 

persons 4i*^ 

Largest        ^  families S3 

•*  persons 1<M 

Total  niimber  of  tenement-faooies  with  watiT'Closcts. d 

"  •■  ..  »  -     privies SS9 

-  '■  k.  ..  ..     ae»^r  connected 39«> 

The  following  ubie  shows  the  cum-jcr  of  ter.-:Qien;-houscs  which  have  been  in  riolaiioB 

o£  tlie  >iiferent  sections  of  the  **  Tenement-hou?'*  Law  :'* 


Viobting  Soction  2 231 

3 305 

4 27 

5 99 

6 32 

7 46 

d 397 

9 342 

In  rrfflarkiag  upon  the  results  of  exp^nei;ce  in  applving  the  iicprovements  required 
uc'ier  the  "Tenement-house  Law,"  I  beg  !:ive  to  consider  each  of  the  various  sections  in 
Dumericbl  onicr.  as  follows : 

Sec.  2.  Ventilation. — I  premise  by  smuc^  that,  by  the  cl-^sest  calculation  in  my  power, 
I  have  found,  in  the  397  tecemeat-houses  isipectcd  with  reference  to  the  '^Sanitary  SurreT** 
the  average  amount  of  air-»pace  per  occupant  to  be  about  193  cubic  feet  in  the  sleeping. 
room?,  and  about  325  cubic  feet  in  the  dwelling-rooms.  With  this  small  amount  of  air-space 
to  live  ani  breathe  in,  it  is  readUy  seen  bow  important  must  be  the  neccsatty  for  constaatlr 
rencwinz  and  keeping  in  motion  the  interior  atmosphere  of  the^e  houses,  and  for  affoniiM 
a  proper  mean^  of  outlet  for  the  foul  air.  This  result  is  only  to  be  attained  by  pcrfectinz 
their  ventilation.  Experience  has  uught  me  that  this  is  the  most  difficult  of  all  the  socUons 
of  the  law  with  which  to  induce  tenement-house  owners  to  comply.  Very  few  of  the  h.^ui«s 
in  my  district  altogether  comply  with  Section  2.  Imprcvcment.  however,  is  stoaJily  takics 
place.  There  is  not  one  of  the  above  number  of  houses  in  which  some  altoration  or  adlii-co 
has  not  taken  place  in  this  tvspect.  By  far  the  most  frequent  variety  of  haH-Tor4ii;itcr»  U 
what  is  commonU*  known  as  the  "'  bulkhead,"  consisting  of  a  wooden-box  or  frame-work  in 
the  roof  at  the  top  of  the  hall,  with  a  door  at  one  extremity,  in  many  instances  havicc;  uocess 
thereto  by  means  of  stairs,  thetvby  combining  the  office  of  a  firxMrsoape  with  that  c:'a  vcsti- 
lator.  In  other  cases  I  find  the  bulkhead  inserted  in  the  roof,  with  no  means  of  apprvMc^j 
with  a  lattice  surrounJing  its  base  in  place  of  the  door.  Tiiis,  however,  U  &  comi-iPa-iv^iv 
rare  form.  In  many  of  the  smaller  houses  the  ventilator  ot>usistd  of  a  lattice  surrouciisV 
the  combing  of  the  skylight.    The  door  in  the  extmiiily  of  the  bulkUeuJ  is  frco^ucst^y 
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Ibnud  to  he  Bolid,  nnd  tn  such  cases  Ihcro  are  no  means  of  TentilatioD  nben  the  door  in 
clewed.  Il  hiis  been  my  cuatnm  to  recommend  that  n  window  or  lattice 'should  bo  made 
in  thcitc  doori«,  (o  insure  constant  ventilation.  Still  nuothcr  vartotr  of  roof -v en tilu tors  \a 
the  uprighl,  hollow,  metalltc  cylinder  lujicrted  in  the  rouf,  having  a  revolving  flue  at 
the  upper  extremity.  I  do  not  know  of  more  than  five  or  aix  of  these  in  the  entire 
district.  The  halls  of  the  rear  housea  aro  most  frequently  roiitiUted  by  mcani*  of  wiado^s 
in  the  rear  woll»,  and  occasionally  in  the  fpon  t  walU  of  each  story^  or  by  a  lattice  surrounding 
the  base  of  the  skylight  in  the  roof.  I  find  more  negligenoc  in  respect  to  the  Tcnlilation  of 
bedrooms  than  to  Ihat  of  halU,  There  are,  it  ia  true,  very  few  bedrooms  entirely  without 
vcutilatioii ;  but  Icncmcnt-housc  owners  are,  a:^  a  rule,  either  unable  or  UDwilling  to  appre- 
ciate the  ccccssity  for  the  cross-current  attained  by  meiina  of  two  window*  constructed  in 
different  planes.  Tlie  chief  objection  is  raised  with  respect  to  the  windows  communicating 
with  the  halls.  The  owners  and  occupnntj  represent  that  these  windows  afford  a  ready 
access  to  thieves,  and  also  that  Ihcy  seriously  interfere  with  privocy.  The  former  objection 
is  obviated  by  securely  barring  the  windows,  and  -the  Utter  by  constructing  them  at  a  suffi- 
cient hcit;ht  and  covering  the  openingH  with  curtains.  In  many  of  the  rear  liouses  the  let- 
ter of  the  law  is  complied  with,  while  the  spirit  is  evaded,  in  tbercntilution  of  the  sleeping. 
rooin-<.  I  refer  to  those  rear  houses  whose  wallR  approach  to  within  an  inch  or  two  the 
walls  of  adjacent  houses,  and  where  the  space  betwoc-n  those  two  walla  is  practically  nothing. 
AVindows  are  cut  in  the  rear  walla,  and  make  the  sleeping-rooms  "  communicalo  directly 
with  the  external  air,"  while  to  all  practical  purposes  ifaero  i»  no  ventilation  wlmtsoever. 
Tliere  is  apparently  uo  remedy  for  tltia  evasion  under  the  present  reading  of  the  law.  In  n 
few  instances  the  sleepiiig-rooms  commuTiicato  with  the  external  air  by  large  windows  with 
sasihes  an<l  blinds,  in  the  same  maimer  aa  the  living-rooms.  In  other  cases,  and  these  not  a 
few,  I  find  perpendicular  ventiUling-shafta  bctwceu  adjacent  houset*,  extendiug  from  roof  lo 
cellar,  either  open  at  the  top,  or  covered  with  flues,  or  surrounded  at  the  upper  extremity 
with  a  lattice.  From  ench  sleeping'- room  there  is  commuDicaliou  with  these  shafts  by  meanu 
of  apertures,  windows,  or  fiue.**,  varying  in  diameter  from  three  inches  lo  two  f€H;t.  This 
metlioil  of  ventilation  I  consider  the  most  desirable  of  all.  The  chief  objection  to  it  is  the 
frequent  tendency  of  the  occupants  to  stop  the  holes  of  communication  with  rags  and  other 
materials  in  cold  weather,  thereby  shutliug  off  all  ventilation.  In  East  Twelfth  Street,  be- 
tween First  nnd  Second  Avenues,  there  is  a  row  of  eight  large  tenemcnt-houaes,  each  of  which 
ia  ventilatetl  in  this  manner.  Between  every  two  adjacent  houses  in  tlds  row  there  is  an  open 
space  of  ncrcrul  fi>et  in  dinmeter,  covered  at  the  top  with  a  fikylight,  and  witli  this  space 
every  sleeping  and  dwelling  rouin  in  both  houses  eomuiunicates  by  means  of  largo  windows. 
These  houses  are  the  most  thoroughly  ventilated  tenements  in  my  district. 

Sic  3.  J^re-Etcapeg. — Duritig  the  past  year  the  confrol  and  management  of  finscscapcs 
have  been  excluftivoly  referred  to  the  Superintendent  of  Buildings,  and  the  Board  of  Ucalth 
has  not  attempted  the  enforcement  of  Section  3.  I  simply  refer  to  the  fact  that,  in  the  397 
tcnemwit-housea  surveyed,  305  were  destitute  of  fire-escapes. 

Ssa  4.  lioof-drainaffe — Stain. — Koof-lcakage  is  a  comparatively  rare  occurrence,  much 
rarer  th.in  I  had  expected  to  find  it.  This  is  probably  due  to  the  fact,  th.it  the  discomfort 
produced  among  tenants  by  dampness  is  felt  immedUtely  and  severely  by  thcra,  inducing 
thera  to  seek  relief  from  tbo  landlords  without  the  intervention  of  the  Inspeclcr.  The  lead- 
ers from  tbr*  roof  discharge  their  eonteula  in  two  ways,  viz.,  into  the  street  gutter,  by  pour- 
ing into  an  open  or  covered  gulley  in  the  sidewalk,  or  into  llie  piivy-vault  in  the  yard.  The 
latter  disposition  I  always  advise,  as  it  materially  a^tsiats  in  the  flushing  of  the  vault.  Stairs 
and  bani<«ters  arc  generally  kept  In  fiir  condition,  although  I  have  found  a  few  instances  to 
the  contrary, 

8kc.  B.  Wftter-dogets  and  Primet. — ^The  neglect,  and  consequent  foul  eondiUon,  of  water- 
cloeetfl  and  privies  \&  by  far  the  most  frequent,  and,  at  the  same  time,  one  of  thn  most  dan- 
gerous violations  of  the  "Tenement-hnnae  I*aw.'*  Water-closets  are  the  exception  in  my 
district,  only  eighi  out  of  three  hundred  and  idDCty-seveii  houses  sun-eyed  being  furnished 
with  them,  and  in  these  eight  houses  1  sliould  prefer  the  substitution  of  the  ordinary  privy 
vault.     The  water-closet,  whatever  may  bo  Its  Buperiorily  In  a  private  dwelling,  is  invariably 


a  nuisance  in  a  populous  tcnemcDt-hou<to.     Tlic  almost  uniform  carelessness  of  the  occupantr, 
vich  ^e^pect  tu  u.sing  tlic  water  for  flushing  the  closet,  frequently  loail^  to  obstruction  of  the 
sctrer-pipe,  and  cousequent  filling  of  the  hopper  with  fecal  matter :  and.  vhen  puch  is  the 
condition  of  the  water-closet,  the  floor  and  seat  are  used  instead  of  the  hopper.     I  hare  Mcn 
the  hopper  litorallv  filled  with  excrement  and  urine,  which  orerflowod  in  strcjm:*  upoa  the 
floor.     Again,  the  means  of  flushing  are  much  more  complicaied  than  in  the  case  of  the 
prirr  vault ;  and  when  the  supply  pipe,  or  wnste  pipe,  as  the  rase  may  he,  fails  to  aflTord  the 
necessary  water,  obstruction  and  filling  of  tlie  hasin  are  almost  inevitable.     It  would  be  m 
very  simple  matter,  in  my  opinion,  to  keep  the  privy  vault  unfillci  and  the  sewer-«onnecUoB 
unobstructe  1.  with  any  thing  like  decent  care  on  the  part  of  the  tenants.     But  the  ratdc  ia 
too  frcqueutly  made  the  n-ceptacle  for  a«he«.  garbage,  old  boots,  tin  pans,  and  animal,  rege- 
table,  and  rbincral  matter  of  every  description.     In  many  instances  I  have  found  the  privy 
vault  full  almost  to  the  top  with  oifensive  matter  (owing  to  the  obstruction  of  the  sewer  pipe 
by  some  of  the  above-named  su1>stanres>.  when  I  have  felt  fur  tlie  orifice  of  the  pipe  with 
a  p»>le,  and  in  a  very  shurt  time  relicveil  the  difficulty  by  pushing  away  the  obtitraction,  and 
flushing  the  vauh  by  moans  of  the  yard  hydrani.     Ai;d  yet.  simple  as  the  remedy  is,  I  hare 
hardly  ever  known  a  tenant  to  take  the  tiouldo  to  use  ii.     The  obstructing  substance  U 
suffered  to  find  its  way  into  the  sewer  pipe :  and.  when  the  condition  becomes  unbearable, 
the  landlord  is  obliged  to  dig  down  upon  the  pipe  and  remove  the  cause  nf  obstruction.    The 
connection  of  tenement-houses  with  the  sewer  is  now  almost  general  in  the  Seventh  Disttiet. 
I  have  thus  far  fuund  only  seven  liouses  entirely  unconnect^^d.     But  many  have  a  rexr  imper- 
:ect  c->cneetion,  the  sewer-pipe  being  small  and  fragile,  and  llaMe  to  frequent  obstructiun  and 
leakuze.     In  some  s.<*tious  several  adjoining  premises  are  connected  by  small  separate  pipes 
with  a  larger  common  dniin,  whieh  empties  directly  Into  the  street  .sewer.     This  condition  is 
always  objectionable,  for  in  such  cases  obstruetioa  vf  the  common  drain  causes  filling  of  all  the 
privv-vjuUs  with  which  it  is  conuectcd.    Privy-vaults  are  flashed  iu  three  ways :  1st,  by  the 
hydrant  in  the  yard  ;  '2d,  by  the  leader  from  the  roof :  SJ.  by  surface  water  fiom  the  yard.     In 
many  ca?es  these  various  metliods  are  employed  together.  If  only  one  were  to  be  used,  I  should 
prefer  the  hyJrant-fiushing.  as  it  can  be  available  at  all  times.     Water  from  the  roof  and 
surface  of  the  yard  is  only  obtainable  in  rainy  or  si:ovvy  weather.     1  liave  found  all  the  priTy 
vaults  in  entire  streets  full  at  the  same  time,  owin^  to  obstruction  of  the  street  sewer.     But 
this  point  I  shall  refer  to  under  the  heal  of  street  sewcr.ige.     A  great  improvement  has 
taken  place  during  the  past  year  in  the  grauing  of  yjnis.     Many  yards,  which  I  found  in  the 
rarly  spring  irregularly  graiei,  auil  constantly  filled  with  mud  and  stagnant  water,  have  been 
K'vi-lcd  and  paved  throughout  their  entire  extent,  and  are  now  always  dry  and  clean. 

:rECS.  6  and  7.  Ct'hxrJfjbit'it-on. — ^Tliere  are  at  presi-ut,  in  the  Seventh  District,  upward 
o:  one  hundred  and  fifty  cellar-basements  occupied  as  dwellings.  The  majority  of  these  are 
in  fair  sanitary  condition  ;  many  cf'mplying  with  the  law  in  every  r».si>eet ;  some  even  ex* 
iM-vding  the  legal  requirements  in  the  matter  of  ventilation  ;  others  not  altogether  conform- 
injr  to  the  technical  points  of  the  law.  but  sufiieit-ully  so  for  lual:*).  I  do  not  know  of  anw 
cellar  totally  unfit  for  habitation  which  is  at  present  occi;pii.-i.  About  thirty -five  permits 
for  cellar  habitatlvm  have  been  issued  by  the  Board. 

Sec.  S.  Ifanptrvtt*  Storape. — ^There  ate  no  tenement-houses,  as  far  as  I  ant  aware,  where 
combustible  or  dangerous  articles  are  kept,  except  in  four  or  five  instances,  where  r.*irs  ate 
st'ireJ  in  basements.  The*e  ra;i-storiug  basements  are,  unipu'snonably,  excef*iingly  d.ir.jerous 
to  the  health  and  lives  of  their  resivctive  localities.  In  every  instance  the  rags  are  i-r'a  xixod 
charaett-r.  many  of  them  bein^  what  are  known  as  "  street  rag*."  dirty,  foul,  and  fS;:*.>;ve  in 
•he  extre:ue.  They  are  gaiher^.\l  fr\mi  every  i  ortiou  vi  the  city,  and  in  every  v.  ::.eivablo 
decree  of  cUaulIne^s  a-.ul  tilth,  ivmie  of  the:;i  are  taken  from  beds  of  tvntjj^iMij  n:\X  de\ta 
some  from  >ir»^'wi-i  nvA  gMner*  reekijig  with  animal  and  vegetable  retire.  They  .-.re  picke-J 
ti::htlv  in  b.iles,  after  sorting,  the  elean  separatiil  from  the  foul,  and  remain  for  r..ou:;;5  to- 
^^■ther  in  damp,  close,  an-.i  i!l-ventilated  cellars,  often  eniiitinK  a  peeuUarly  off.v.^-ie  and 
rtiflinc  odor.  In  one  i:-.sl;ince  1  have  clearly  tnie<.Hl  the  origin  of  a  forniidaWe  e;n,lcmio  of 
tvphiis  fever  to  o::e  of  these  rag-storing  basements.  I  inmsider  their  exi^lelu•e  in  :i,o  closely, 
packed  tenement  sections  as  ucoes^anly  a  terrible  exposure  of  the  inluibiiaui^  i.,  ,:.^.  :.,^.^-._ 
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tioa  ofdi^iCflBe,  and  caroestly  recommend  their  unconditionul  nboHshmcnt.  I  Itnow  of  only 
two  tcneraent-housca  in  wluch  boracs  arc  kept,  and  these  hove  small  stnblea  In  the  cellnM, 
in  which  oue  and  two  horses  rcspcctivclv  arc  kept.  In  a  few  infttanccs  I  find  the  amallcr 
Animals  in  cellars,  but  in  no  eaac  ifl  their  keeping  dt-trimcnlnl  lo  health.  (1  reserve  the  con- 
eidcraUon  of  garbage-vcsdela  for  discussion  in  another  place.) 

Sec.  3.  CJeajJinfM  and  W hiieuoAhing — Potiinf;  of  Kama. — A  marked  improvement  liaB 
taken  place  in  the  general  cleanliness  of  formerly  OUhy  lenement-houdes.  Tliia  hng  partly 
been  brought  about  by  persuasion  and  odvicc  among  the  tcnanUf,  but  chiefly  through  the 
stringency  of  the  Board  in  enforcing  tliis  clause  of  Section  9.  Mnny  walls  and  ceilings  arc 
now  whitevasbed  or  painteJ  at  proper  inlervalH,  which  formerly  were  totally  neglecK^d. 
There  had  been  very  little  change  for  the  better  in  the  matter  of  posting  owners'  and  agents* 
names.  Tbe  Inspector  respectfully  begs  Icare  to  urge  the  enforcement  of  tids  jKisting  as  a 
roaltcr  of  great  economy  of  time.  Many  hours  and  days  of  inspectorial  labor  aro  lost  to  the 
Board  through  the  nogHgence  of  tlio  owners  in  Ibis  respect. 

Sec.  10.  AfccM  to  O^errt, — I  have  found  in  no  instance  the  Elightcst  difficulty  !n  effecting 
an  cnlnnee  to  any  lenement-houso  or  room  for  any  official  purpose.  Owners  hdvc  been  es- 
trcmely  negligent  in  reporting  casea  of  sickness,  probably  through  fear  of  the  friends  of  the 
sick.  A  very  good  dlifposition  has  been  shown  toward  disinfection,  fumigation,  and  destnic- 
t!on  ofclotbing,  bedding,  etc.,  in  cases  of  contagious  diseaae. 

Psof.  11,  12,  13,  14,  1.1,  IC,  17,  10. — I  pass  by  the  consideration  of  these  sections.  In 
reference  to  Sceliocs  12,  13, 1-1,  and  16, 1  would  suy  that  nu  new  tenement-houses  have  Iwcn 
built  in  thciSeTcntli  District  during  the  pnst  nine  months. 

Sec.  18.  JfodijUtilionA. — The  Board  lias,  in  m.iny  instances,  moJificd  the  re<in]rcmcnts  of 
ibe  fttregoiug  sections,  where  «uol»  modification  seemed  expedient. 

I  respccifblly  present  the  following  remarket  upon  cortnin  points  of  sanitary  hitercst: 

Slablea. — Tliere  are  very  few  large  stables  In  the  district,  the  largest  containing  ten  or 
twelve  horses.  There  are  numerous  smaller  ones,  with  one  or  two  horses  in  each,  scattcrod 
in  cvi-ry  section.  Many  of  thcae  smaller  stables  are  in  the  yards  of  tenement-houses,  tbe 
exit  for  the  horse  being  through  the  hall  of  iltc  house,  or  tlirough  an  alley-way  at  the  side 
of  the  house.  I  find  the  smaller  stables  more  frequent  sources  of  filth  and  permanent  un- 
cleanliness  than  the  larger  one>.  This  is  due  to  the  fact  that  the  Litter  are  usually  supplied 
with  proper  manure-vaults  and  sewer-drains ;  while  the  former,  from  their  supposed  insigidfi- 
cance,  are  expected  to  escape  the  rye  of  the  Inspi'clnr,  and,  in  the  majority  of  instances, 
are  surrounded  with  filth  and  manure.  In  upward  of  twenty  stables  the  Board  boa  com- 
pelled the  constmction  of  adequate  manure-boxes  and  vaults  during  the  past  year,  and  the 
cleansing  and  disinfecting  of  the  stable-yiirds.  In  general,  I  should  prefer  the  wjtcr-tight 
ooTcrod  manurc-vault  for  stables  containing  upward  of  four  or  five  horses;  while  the 
wooden  or  metallic  box,  resting  npon  the  surface  of  the  yord,  seems  to  prove  more  dc.<>irab1e 
for  the  smaller  ones.  But,  in  any  case,  I  regard  a  stable  as  a  nuisance  upon  tenement-house 
premises. 

Fat-hoitittg  !  Tytrd-mcJting  ;  Talloie-rendering. — I  know  of  only  one  establishment  where 
fat  is  boiUnl  lu  any  considerable  cpiantity.  I  rclcr  to  a  large  pork-packing  house  on  the 
comer  of  Thirteenth  Street  and  Avenue  A.  In  this  e<«tabli?^hment  the  method  of  boiling  by 
steam  is  employed,  the  steam  being  introduced  by  pipes  Into  a  large  tank  filled  with  the 
pork-cHppings  and  fat,  the  tank  bein^  covered  by  a  nominally  steuni-tight  lid.  Xo  condenser 
is  used.  Tbe  inmates  of  the  surrounding  tenement-houses  complain  frequently  and  biiieriy 
of  the  offensive  odors  proceeding  from  this  house.  I  have  seen  the  foul  steam  from  the 
tank  issuing  from  ettlicr  side  of  tlic  imperfectly  8t|.'um-tigbc  cover,  thence  freely  ascending 
through  the  roof,  and  contaminating  the  surrounding  atmosphere.  Almost  every  bulchor- 
shop  in  the  district  has  a  small  open  kettle  in  the  rear  of  the  store,  or  in  the  cellar,  in  n'hieh 
fresh  lard  or  beef-tallow  is  rendered.  I  do  not  believe,  however,  that  any  of  these  small  rcu- 
doring-cstablishmcnts  arc  productive  of  serious  nuisance. 

GiirJiage — Condition  of  S'reetA. — The  proper  means  ofdisposlng  of  tlie  garbage  and  general 
refuse  matter  of  tenement-houses  Is  the  most  perpli?xing  of  all  the  sanitary  problems  with 
which  the  Inspector  has  to  deal.    Every  roriety  of  garbage-boxes,  and  every  degree  of 
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c^a*ioa  ami  care  in  the  use  of  the  tbHcmu  'rastAa  coiplojcd,  tutrc  b««n  recoraincndcd 
tried  ia  the  dUtricL  As  yet  the  result  of  expenencv  bu  proved  Tery  antatis&ctorr.  I  do 
not  know  of  anr  block  in  the  entire  lencmenl-house  portion  of  the  dl-rtrict  wbrre  the  «tre«l  u 
not  at  one  lune  or  another  defiled  «'ith  the««  rvfutc  materials.  In  some  sections  the  streets 
and  gutters  are  ncrer  frc4*  from  garbage.  The  large  oncovcred  garbage-boxes  upon  tho  side- 
vilks,  which  were  formerly  in  such  genenl  use,  and  productive  of  io  much  offensirencas  by 
reason  of  the  concentration  of  filth  which  ther  indnceii,  are  now  almost  altogether  done 
Avaj  with.  I  iiud  a  few  houses  where  barrels  or  boxes  are  kept  in  tlie  j^rds  or  cdlarn^  for 
the  geaenU  u.se  of  all  the  trsftnts.  But  bj  far  the  most  frequent  method  is  that  wfaidi 
obtig?es  each  fanulr  to  sec  to  the  removal  of  its  own  ashes  and  garbage  from  its  rooms  to 
the  sidrwmlk.  In  the  Tast  majority  of  houses  each  faroilv  keeps  one  or  more  small  giarb«0»> 
pails  or  pans  in  its  rooms  or  closets,  and  each  moraing  plsces  these  vessels  upon  the  dil»> 
walk  at  the  edge  of  the  street-gutter,  for  subsequent  removal  by  the  garbage-cart.  The  pt»c- 
tlcal  working  of  this  method  is  attended  bv  less  evil  tban  that  of  tbt  Ui;g«r  garbagivbouM 
shored  in  common  by  all  the  tMiantA.  It  is  open  to  this  objection,  boverer,  that  the  tenajtta 
arc  ooaipelled  to  Gve  and  sleep  in  an  atmosphere  tainted  with  garbage.  In  (his  connectkm 
it  seems  proper  to  refer  briefiy  to  the  condition  of  streets.  An  immense  improvement  has 
liken  place  in  the  woret  portkms  of  the  district  since  February  list  Streets  which,  up  to 
thjt  time,  were  constantly  rftekiog  with  every  rariety  of  decomposing  animal  »t,A  vegetable 
matter,  hare  been  regolarly  deaned.  and,  in  many  Instances,  tfaoroughlv  disinfected.  For 
example,  in  East  Elev«Blh  SU«et  and  Thirteenth  Street,  bcttreen  Fint  Avenue  and  AreniM 
B,  I  bare  foond^  by  aeiMl  iiiwtMi  i  iiient,  eoIiJ  masses  of  ooapacted  rubbish,  a«h^  gartiage, 
and  tlio  most  o&eo^ire  fccmt  of  atreet-filth,  three  or  four  feet  in  height,  and  from  twenty 
to  forty  feet  in  length.  These  hnmrnae  centres  of  filth  have  all  been  removed ;  and,  el. 
thou^  far  from  being  thoroo^ly  clean,  the  condition  of  all  these  streets  is  vastly  improrrecL 
Ac  a  rule,  I  beScve  that  all  the  garbage  and  street-fllth  hare  been  fakhfully  removed  as 
frequently  as  the  Uw  requires.  But  the  wilful  carelessnees  of  the  Icnement-booM  ooc*- 
paats  renders  it  pmcdcally  Impossible  to  keep  the  streets  in  perfect  caniury  condtdoB. 

Local  StpnimiiMdetice  in  Tnumtent-Miuuru — It  will  be  noticed  that,  in  speaking  of  tbe 
rerioos  erils  atteodant  upon  violations  of  certain  sections  of  tlic  ^'  Tenemeni-honse  Law,** 
aad  in  referring  to  the  condition  of  the  streets,  I  have  allndcd  to  the  circlees  habits  and  ia- 
dUference  of  the  tenants  ait  icflucncing  in  no  small  degree  the  aaniiary  condition  of  the  ten^ 
Bent-hoose  secticos.  I  do  not  believe  that  any  thing  approaching  peifectiott  in  eanitary  reform 
em  be  attained  ander  the  present  management  of  tenement-housed.  Ttie  sanitary  lavs  mre 
■■dtiiiiitly  bcoad,  and  eorer  almost  every  conceivable  point,  and  thvir  enforcement  is  gea. 
erally  etriagcat  to  the  last  degree.  .Ind  yet,  with  all  this,  there  is  something  essentiaDr 
wanting.  Tbe  Crel  need  lies  in  tlie  direction  of  modelling  the  preousee  to  confunniiy 
with  the  bv.  This  ii  efleeied  by  rigidly  enforcing  the  **  TrB*Metit4onge  Act'*  Then  foi- 
lovB  ihit  necessity  oTmodeDaig  the  tenants  to  compliance  with  tbe  rarious  requinMnents  of 
deeency  and  cJwinliweea.  TUe  caa  only  be  done  by  constant  vatchfularst  and  peisocuil  s«u 
pcnrisitm.  The  Sanitary  Soperintendent  is  well  aware  how  urgent  is  the  aeeeeaity  for  this 
local  superintendence  la  the  individual  tenement-honsca.  Most,  if  not  all,  of  the  many  evils 
resulting  from  the  ne^ect  of  privies  and  water-closets ;  the  filthy  condition  of  c<ellar:*,  yarda^ 
and  dvelliog-rooms ;  the  storage  of  dangerous  articles  ;  the  cardeasneM  In  the  di^poeitioai 
of  garbage  and  ashes;  and  the  host  of  minor  nuisances  occaaooed  by  ignorance,  wU^nlnesi^ 
aad  malice  on  the  part  of  the  tenants,  are  readily  averted  by  proper  surrcilUoce  on  the  peit 
of  some  eempetcnt  person  invented  with  the  necessary  power  to  eeotral  these  erils^  Tbe 
experiment  has  been  tried  in  manv  houses,  and  has  iararlnbly  proved  a  Bircnii-  I  aecd 
only  telSDr  to  a  recent  report  in  the  hands  of  the  Sanitary  Supcrintcudenl  upon  the  subject 
of  this  local  foperriuou. 

Simn  aja> — ^The  eondllloo  of  tbe  street-sewers  has  been  geticrally  piod.  One  marked 
esocfdMO  is  tbe  ease  of  the  Serenth  Street  sewer,  nhich,  during  the  peal  tvo  or  thne 
BiOBthiH,  bas  been  exieodTely  obstructed,  and  had  leaked  fVccly  at  various  pelntL  This  eo»- 
dition  bas  oaased  filling  of  all  the  privy-vaulu  in  Seventh  Street,  betwoea  AvewMa  A  and 
B,  and  floajiag  of  the  oeUara  of  many  of  tho  tcnement-boasee  hi  this  street,    Tbe  sewer  is. 
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however,  being  thoroughly  ropnlrcil,  ind  in  many  portiona  entirely  rebuilt.  Xo  new  sewen 
hare  been  miide  in  the  S;:venth  District  during  the  past  year,  although  there  are  many 
etreeta  whcrQ  the  absence  of  «c\rer8  U  seriously  felt. 

Tbe  followin;;  is  &  lial  of  street*  at  present  iinsewerod  : 

J^»urih  Avenw^  between  Thirteenth  and  Twelfth  Stroels,  Klerenlh  and  Tenth  Slrccl«, 
Ninth  and  ScTcnth  Streets;  T'/imf^treritur,  between  Twelfth  and  Tenth  Streets,  Ninth  and 
E^ith  Strcctii,  Scrcnth  and  SixUi  Streets ;  Scmnd  Avenue^  between  Tenth  and  Eighth 
Streets;  ^r*t  Awnve,  between  Fourteenth  and  Thirteenth  tStreets,  Tenth  and  Ninth  Streets, 
Eighth  and  Sercntb  Streets;  Avenue  A ^  heiwocn  Twelfth  and  Tenth  Slreeta,  Eighth  and 
Sixth  Streets;  Atjmue  B^  between  Tliirtccntli  and  Twelfth  Streets,  Tentli  and  Seventh 
Streets;  Twrlfth  Street^  between  Second  and  Third  AreniieE;  Stujfvmant  Strtet  throughout  its 
whole  length. 

Contagicua  Duea»rs. — About  the  25th  of  December,  166S,  a  somowhiit  remarkable  local 
epidemic  of  typhus  fever  broke  out  in  the  upper  portion  of  the  district.  The  ori<;in  and  liis- 
tory  of  the  epidemic  have  been  detailed  Id  a  sprcial  report  to  the  Sauitary  Superintendent. 
The  disease  was  peculiar  in  its  character,  in  some  respects  resembling  typhoid,  and  in  others 
typhu!!  fever,  the  typhus  symptoms  predominating.  Prompt  and  cfllcient  measures  were  at 
once  employed  by  the  Board  for  its  exterminuiion.  Patients  were  removed  to  hospitals. 
Three  streets,  from  Second  Avenue  to  the  East  River,  were  thoroughly  cleaned.  All  llie 
street-gutters,  yards,  privy-rault*,  ami  cellars,  were  cleansed  and  disinfeftcd.  Clothing, 
bedding,  and  furniture,  were  in  numerous  cases  destroyed,  aud  many  tenement-bouses  in 
the  infected  district  were  fumigated  and  whitcws'^hcd.  The  contagion  gr.iduully  sutwiided 
(th«  last  case  being  found  on  the  23d  of  March,  160D),  after  having  run  a  course,  more  or 
Icsa  virulent  at  diUeront  times,  of  about  three  months.  The  following  table  exhibits  the 
DDmber  of  cases,  mortality,  cte. : 

Number  of  cases 20 

Sent  to  hospiul  (^nd  lost  sight  of) 5 

Deaths  at  home 9 

Recoveries  (of  which  I  am  aware) 15 

8maU-Pox. — I  have  visited  in  all  IhirtyTive  coses  of  small-pox  and  vanulold  elncc  tlic  5tb 
of  February,  1869,  the  last  case  occurring  in  the  early  part  of  July,  1863.  The  chief  viru« 
lenco  of  the  disease  showed  itself  during  the  months  of  May,  June,  and  July,  1809,  thirty- 
one  out  of  the  tbirty-6ve  cases  occurring  in  thejc  months.  There  were  four  dcatlia  and 
thirty-one  recoveries^  making  the  mortality  percentage  u  fraction  above  eleven.  Removal 
to  hospital  was  generally  advi-sed,  and  in  some  cajc.1  compelled.  1  found  an  almost  invari- 
able unwillingness  on  the  part  of  patloiUfi  and  tliclr  friends  to  submit  to  ftuch  removal, 
VaccinaUoQ  was  freely  employed  in  the  infected  houses  aud  neighborhood.  The  following 
is  a  tabic  of  cases : 

February,  8  ;  Slarch,  1 ;  April,  0 ;  May,  1 2 ;  June,  1 1  ;  July,  8. 

Ko  fresh  coses  have  come  under  my  observation. 

I'acciiuttion. — On  the  S-lth  of  May,  1809,  the  Hoard  instituted  the  work  of  general  too- 
cination  throughout  the  varitms  districts  by  liouse-to-house  visitation.  At  ^rst,  boch  private 
dwellings  and  ten  erne  nt-houscs  were  indiscriminately  visited.  But  in  a  short  lluic,  owing  to 
the  magnitude  of  the  undertakuig.  we  were  instructed  to  pass  by  the  former,  and  to  confine 
our  efforts  exclnslrely  to  the  tenement-houses.  I  found  a  very  favorable  disposition  shown 
by  the  p«opIo  generally,  meeting  with  almost  unqualified  cncouMgemcnL  The  objections 
were  few,  and  in  every  case  unfounded.  Out  of  the  large  number  vaccinated,  I  know  uf 
but  four  case^  which  resulted  at  all  uofavombly,  in  each  of  these  there  being  severe  erysip- 
elas, all  of  them  finally  recovering  perfectly.  Drs.  G.  Wynkoop,  W.  De  F.  Day,  G.  IJ.  Butler, 
and  J.  T.  Kennedy,  were  detailed  to  aid  mo  in  my  work,  and  rendered  much  faithful  and 
valuable  asaistanec  during  the  entire  month  of  June,  with  the  exception  of  Dr.  Day,  who 
resigned  June  ID,  l8Gd.  Among  the  public  scbooU  the  work  was  conducted  with  most 
thorough  and  complete  aiiccess,  the  Board  of  Education  and  the  lucal  Board  of  Truftecs 
heartily  co5pcrating  with  iho  Inspector  throughout.     I  cannot  rcft-oin  from  moutioning  tho 
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extrem?  coniialitr  tmd  gooi-will  crincod  bj  tlic  tcadicrs  in  all  the  schoolii,  their  che«rfiil 
efTirtD  and  kindlv  advice  to  the  scholars  and  parents  orcreorain^  niuUitudca  of  objectioii% 
and  making  the  vork  in  their  niidftt  successful  far  berond  mr  anticipation. 

I  refer  to  the  following  schedule  of  labor  performed  by  the  Inspector  and  Ms  aftfistanta : 


NAME. 


r..  n.  Wvnkoop. 
W,  PeTDaT... 
J.  T.  Kennedr. . 
G.  II.  Huiler."  . . 
W.  H.  B.  Post.. 


'Number  of.  vnmSAf-nr  Nomber  of  v»inK*i>nf'  Total  nnmber  of 
Nnmberofi    primary-   ,^^1^5.        P^nuirT    i  ^^SlS?  i  P'l"-^."*  »■ 


fiiDiillefl 


raccina- 


Tieitcd.    I   tiona  Id 


honwB. 


reraccl- 
natlons  In 

boives. 


raccina- 
tlofifi  in 
BChoolf. 


reracct- 

nations  In 

Khools. 


Taeelaatlooa  iB 
hooaeaand 


T.^tal. 


1,250 
1.113 
1,861 
1.3G2 
l,48d 

7,071 


104 
33 
131 
Ul 
159 

568 


8S 

81 

172 

74 

489 


Total  number  of  tencntent-houses  (front)  655 

(rear) 130—785 

**        '•  fooiilies  in  tenement-houses 7,162 

"        "persons**  *•  32,229 

Averaj:e  number  of  families  to  a  teneinent-houisc 9+ 

"        "  persons  "  40+ 

Largest  number  of  families  in  a  tencmcnt-liouse 24 

"  iHsrsons  "  106 

Averaire  cubic  space  in  living-rooms 370  feet. 

'•     "  sleeping-room.^ 220     " 

Larj;o*i  cubic  space  in  living-rooms 1,740    " 

"     *'  sleeping-rooms 980    ** 

f?.-nallest  cubic  space  iu  liviug-roouijt 175     " 

"  "     "  sleeping-rooms Km)     " 

Total  number  of  tcncmeut-huuscs  wiih  i»ri%  ies 734 

*'  ''    water-closets SI 

**    sewer  connected 776 

"        ■*  "  nut  with  sewer  connected 9 

All  of  which  U  ro^iK-ctfulIy  submltied. 

w.  n.  n.  rosT.  m.  d., 

SjJiit'ir^f  Iiix/kclvr  »Si'ro(/A  Lt*j«-tion  Districts 


1 
193 

.... 

04 

SOS 

ai5 

172 

1,399  : 

1,854 

173 

1      1.399 

2,628 

DISTRICT     No.    a 

Sin:  In  su^roiuinJ;  thi.«  report.  1  Ivs:  to  smte  that  nij  service  on  the  fiaff  of  Sanitarr 
Inspectors  f  >r  ll»c  short  period  of  two  mur.th:i  has  been  hanlly  lon<r  enouj^h  to  cn.ible 
mo  to  licc-^::;c  ao^iuaiuted  with  ihc  wants  and  impn^vemcnis  of  the  whole  disirici.  The 
ptirt!">n  which  I  h.ive  personally  s-irvcyol  and  inspected,  I  am  ful'.y  convers.int  with ;  but 
ihe  larjrer  portion,  which  waj>  surveyed  by  my  predeei':?.-or,  and  the  remainder  not  i-et 
inspected,  arc  unknown  to  me  in  h-spect  to  their  inicnial  conditions — popuhiion,  elcanUacjtjL 
venlilatiou.  etc.,  except,  (vrhaps.  in  a  few  cases  where  I  have  luvn  dirivtcd  to  make  rvln- 
speetions.  I  would,  therefore,  ask  yonr  indulj;cuee  for  any  shorleominfis  on  my  part,  or 
.•ihould  my  judgment  vani-  somewhat  fnnu  that  of  my  ci^lle.igues  who  have  Invn  longer  in  the 
service  and  have  the  adwiniaije  of  e\perienee.  and  consetiuently  a  broader  field  of  o'^sorva- 
tion.  The  thilies  with  which  a  Sanitary  Inspector  is  tasked  are  so  various  that  it  rv>ii::irc* 
a  certain  tinje  and  some  considerable  amount  ef  experience  to  view  matters  in  iho  i:cht 
li.'ht  and  to  pass  prcocr  judgment  upon  them. 
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The  district,  llio  Ei;;ht!i  (EU'vontli  Ward),  fta*-ignod  to  mo,  is  bounded  north,  by  Sixth 
Street ;  south,  by  Rivington  Street ;  west,  Ijt  Avenue  B  and  Clinton  Street ;  and  cost,  by  the 
Ea«i  Uivcr.  The  greater  portion  of  the  district  is  reclaimed  hvnd.  The  entire  portion  above 
Houston  Street  was  formerly  occupied  by  saU-wfltcr  marsbei',  except  a  part  of  Arennea  B 
ftnd  C  and  Second  and  Third  Streets,  which  was  slightly  elevated.  A  smttll  creek,  tnkiug  its 
rise  at  or  near  Arenne  C  and  Second  Street,  ran  easterly  a  little  below  Avenue  D,  then  chin* 
ging  its  course  toward  the  north,  proceeded  up  as  far  as  Fourth  Street,  whence  it  flowed  in  a 
northeasterly  direction  and  emptied  into  the  East  River  ot  the  foot  of  Fifth  Street.  The 
greater  pari  of  Lewis  and  tlie  nhule  of  Ooerck,  Mangin,  Manlmttan,  and  Tompkins  Streets 
were  under  water,  and  are  entirely  new-made  land.  All  tlic  streets  below  Houston,  except 
Goerck,  Blangin,  and  Tompkins,  were  laid  out  upon  the  natund  land. 

The  northwestern  corner  of  Sixth  Street  and  Avenue  B  is  twelve  feet  above  tide-water 
mark ;  the  altitude  risca  from  this  point  to  Houston  Street,  four  feet ;  Lewis  Street,  which  is 
the  fourth  street  from  the  river  and  was  formerly  the  old  water-front,  at  prcponl  is  only 
eight  feet  above  lldc-water  mark.  The  highest  point  is  at  the  southwestern  corner  of  Clititon 
and  nivington  Streets,  which  is  a  little  more  than  twenty  feet.  The  average  grade  <»f  the 
portion  north  of  Houston  Street  la  only  nine  or  ten  feet  above  tide-watcr  mark.  The  streets 
running  in  a  northerly  and  easterly  direction  form  more  or  less  regular  Bquares ;  Houston 
Street,  however,  by  intersecting  Second  Street,  forms  two  irregular  blocks  between  Avenues 
B  and  C  and  Avenues  C  and  D,  the  latter  being  occupied  by  the  Union  Uurkot  and  the  Elev- 
enth Precinct  Police  Station. 

Tbo  whole  district  contaius  forty-three  regular  and  irregular  squares.  Many  of  these 
B<iuare8  arc  wholly  or  in  part  hisalubrioua,  on  aecount  of  the  soil,  overcrowding  of 
domiciles,  defective  TcntHation  of  sleeping' rooms,  neglect  of  domestic  cleanliness,  in- 
sufficient supply  of  water,  deficient  house  and  street  sewerage,  obstructed  waste  and 
sewer-pipes,  leaky  roofs,  disposal  of  the  slops  aud  garbage  on  the  t^idewalks  and  in  the  slrcct 
gutters  in  front  of  tenrmcut-houses,  filthy  privies,  foul  cellars,  dirty  and  hadly-draincd  court- 
yards, and  the  presence  of  a  number  of  old  dilapidated  wuoduu  shuuiius  used  for  atalliug 
horses  and  other  domestic  animals.  In  consequence  of  the  frequent  want  of  proper  inanuro 
vaults  or  bin.s,  the  manure  is  throwa  into  the  yard,  or  even  on  the  roofs  of  the  misernble 
shantip*,  in  order  to  protect  them  in  the  winter  from  the  cold,  thus  spreading  pestilence 
around  the  neighborhood. 

Between  Avenues  B  and  C,  in  Second  Street,  there  are  six  bnilding  lots  belonging 
to  one  of  the  oldest  estates  in  the  city,  which  are  occupied  by  six  old  and  dilapidated 
houses.  The  yards  arc  occupied  by  a  number  of  wooden  shanties,  and  in  the  extreme  rear 
is  a  row  of  miserable  huU  used  fur  stables,  no  less  than  forty  horses  being  kept  there. 
The  alley  leading  to  these  stables  ts  not  more  than  three  feet  wide,  and  ta  very  filthy. 
The  drainage  is  bad,  allowing  the  rain-water  together  with  the  horse-urine  to  soak  into  the 
ground,  and  at  last  to  find  an  outlet  through  the  walls  into  the  adjoining  cellars  of  the  rear 
houses  in  Tldrd  Street,  making  them,  of  course,  very  unhealthy.  There  is  no  connec- 
tion with  the  sewer  of  the  street ;  there  appear  to  have  been  drains  at  a  previous  period 
connected  with  the  prines  in  the  yards,  but  they  have  been  long  since  filled  up  with  din. 
There  are  no  vaults  or  proper  bins  for  the  reception  of  manure.  To  what  extent  this 
combined  nuisance  influences  the  health  of  the  neighboring  population  I  am  as  yet  unable  to 
judge,  but,  I  have  no  doubt,  it  must  be  great,  particularly  in  respect  to  zimotic  diseases,  as 
the  square  is  one  of  the  most  crowded  in  the  district,  more  than  2,500  people  living  there. 

If  wo  divide  the  district  into  two  portions  by  Houston  Street  and  examine  each  section 
separately  in  regard  to  its  insalubrity,  wc  find  that  the  portion  below  Houston  Street  is  the 
more  unhealthy.  Tlie  recent  smoll-poi  epidemic  found  hero  a  ready  and  fruitAil  field  to  thrive 
and  grow  upon,  and  had  it  not  been  for  the  prompt  action  of  the  Board  of  Health  in  havbg 
every  person  that  was  in  danger  of  infection  vaccinated,  keeping  a  strict  supervision  over 
the  unfortunate  creatures  who  had  already  become  infected  with  the  disease,  and  disinfect- 
ing all  their  domiciles  and  bedding  wherever  the  pest  showed  itself,  the  suffering  and  death- 
rate  might  have  been  immense.  'When  I  was  occupied  in  surveying  tbo  portion  above 
Houston  Street,  it  was  almost  an  exception  to  find  a  person  sick  in  bed  ;  but  below,  I  enter 
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scarcely  a  house  in  which  I  do  not  meet  with  some  kind  of  sickncR",  and  lyphoid  fer:T  has 
already  begun  to  show  itiJclf  among  the  unfortunate  people  of  ihia  locality.  The  cau.'*<r»  of 
this  are  apparent  and  arc  caaily  told.  The  housca  are  old  and  overcrowded.  There  !■  a 
tenement-house  In  Clinton  Street  with  a  population  ofllS  souU;  another  in  Attorney  Street 
Id  which  118  people  are  packed  together,  and  the  whole  square  in  which  these  two  houses 
are  located,  containing  thirty-fire  tenemcnt-houges,  gives  lubitation  to  not  1cm  than  1,680 
people,  averaging  to  each  house  43J  souli ;  while  the  houses  in  the  moflt  dcnftcly-crowdcd 
square  in  the  portion  above  Ilouaton  Stroct  have  an  average*  population  of  only  3A^  people 
to  each  house.  The  great  number  of  cellars  etill  inhabited  ;  the  indoor  occupation  of  these 
people,  most  of  them  being  tailors,  shoemakers,  cigar-makers,  etc.,  their  filthy  domestie 
habits,  and  the  bad  and  ill-nourishing  food  they  eat;  the  badly-vcntilatcd  sleeping-rooms 
and  the  sm^I  allotment  of  air-ftpacc  to  each  person  (being,  in  many  cases,  in  living  aod 
sleeping  room  together,  considerably  le&s  than  2iX)  cubic  ft-et) ;  the  filthy  privies  and  streets  ; 
the  number  of  stables  which  are  invariably  kept  in  a  filthy  condition,  and  the  n^lect  of 
manure,  which  sometimes  Is  even  thrown  Into  the  street  to  remain  for  hours  before  U  Is 
removed  to  the  dumping-ground ;  all  these  unhealthy  combinations  ar«  in  themselves  suffi- 
cient to  develop  the  various  germs  of  disease. 

It  is  in  these  particularii  that  my  district  most  needs  iraprovomcnt  and  reform,  and,  if 
Uiere  be  humanity  in  those  who  have  the  power  to  alleviate  the  wretched  condition  of  tliese 
people,  let  mc  conjure  them  to  lose  no  time,  for  many  lives  are  in  danger.  The  Boani  of 
Health  is  ever  watchful  and  ts  ever  cadeavortng  to  guard  the  public  health,  and  to  alleviate 
the  wretched  and  Euffering  condition  of  these  poor  people.  Indeed,  this  Board  Ims  been  a 
blessing  to  the  city  of  New  York,  and  meiits  the  commendation  of  the  commiinity  for  tho 
improvements  it  has  caused  to  be  made  in  regard  to  tenement-house  ventilation,  the  removal 
of  the  offensiro  slaughtcr-bouses  from  the  heart  of  the  city,  the  evacuation  of  many  unin- 
habitable cellars,  the  eradicatioa  of  local,  and  the  oJlcviation  of  general  noisancea ;  and 
thus,  as  it  were,  averting  the  epidemics  which  at  various  times  hare  threatened  us  with  an 
invssioD. 

The  survey  of  the  portion  of  the  district  which  is  located  above  Uooston  Street,  together 
with  the  square  bounded  by  Houston,  Rivlngton,  Ginton,  and  Attorney  Streets,  has  been 
completed,  partly  by  my  predecessor,  partly  by  myself.  The  streets  which  arc  almost  ex- 
clusively occupied  by  tt■nemcn^houses  are  Second,  Third,  Fourth,  mth,and  Sixth  Street*, 
between  Avenues  B  and  0  and  Clinton  and  Attorney  Streets.  Id  all  the  other  streets  private 
houses  predominate ;  this,  however,  will  be  best  understood  by  the  consolidated  report  of  the 
survey  thus  far  completed,  which  is  given  heroafler.  The  Avenues,  II,  C,  and  D,  arc  occu- 
pied, to  a  considurdble  extent,  fur  buttlncss  purposes  of  various  kind^.  The  squares  wliich 
arc  located  on  the  waterside  arc  used  for  lumber,  ship,  and  coal  yards,  and  there  arc  but  few 
buildings  which  are  inhabited  as  diveUItigs,  except  on  the  block  between  Third  and  Fourth 
Streets,  which  is  occupied  by  about  150  people,  mostly  id  private  houses. 

The  improvemeuls  in  the  voniilaliou  of  slecping-rooms  in  tenement-houses  are  rapidly 
progre^ing.  I  And,  as  a  general  rule,  that  the  people  begin  to  understand  that  a  better 
ventilation  of  their  hahitallons,  and  particularly  of  their  filceplng-roonis,  is  esscntinl  to  health, 
but  I  frequently  hear  the  cxularaation,  "  Wo  have  air  enough — if  you  cannot  do  any  nilng 
for  us  to  rcduco  the  rent,  your  labor  is  superfluous/^  The  veulilatiun  in  many,  I  might  say 
most,  of  the  old  tenouR'nt-liouses  I  have  fouud  luiprMVcd,  but  the  iin|>rovemcntM  wore,  with 
few  exceptions,  only  purllal,  The  l>edrouiiis  arc  generally  provided  with  a  hall  window, 
where  pruL'tlciiMe,  but  have  no  ventilating  nii)d<»irtr  cunimuuicntln-;  wiih  Ihu  ai^oiuing  rooms. 
The  average  cl;iss  uf  peoplo  doex  wot  spcni  tn  comprehmd  yet  Unit  Ixitli  of  these  windows  are 
neoessary  to  produce  a  cronH-ciirrcnt  M  air  In  carry  off  ihu  foul  nnil  supply  ihcni  wUh  fresh 
and  healthy  air.  In  soma  cimci  I  fuunil  nil  iImj  vuntUutlng  wltnluws  that  wore  required,  but 
they  were  faat^'ned,  the  ncenpanU  cntfTtalnlng  the  belief  that  thoy  hiid  bi'cn  mndu  there  only 
to  introduce  light  into  iho  r«j(im,  and  being  entirely  Ignorant  of  lln'lr  n-al  purpoai'.  I  must 
direct  ape;;ial  attention  lit  those  Inner  alceplng-rooma  to  which  It  Is  not  piaiUiaWe  to  make 
commimicatlon  with  the  Imll  "ti  aooount  of  a  room  fwUTvenlng.  When*  Imlh  of  these 
rooms  bcloni:  to  one  and  the  sum','  dHtnlclIc,  I  have  |»vurl«bly  advised  that  a  cummunicatigti 
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be  caUl>ll«ho(l  also  between  Uic  two  licdroorn? ;  bul,  where  these  rooms  belong  to  two  wpa- 
rate  rumilics,  l)iu  law  ilocx  out  nuthorUe,  nor  does  propriety  iicrmit,  ifucli  ii  eomniunicntiuii. 
Xoir,  t1iC:4e  rooms  are  rc^lar  cuU4e-9aCy  and  the  window  ithich  should  cororounlcAtc  with 
the  adjoininf;  room,  and  which  the  law  requires,  ui,  of  course,  insufficient,  lincc  no  current 
of  air  U  thereby  entabli^hed  to  carry  off  the  foul  and  to  supply  fresh  air. 

To  improve  the  ventilation  of  these  rooms,  and  improvements  ore  here  earnestly 
railed  for,  I  would  advise  thni.  a  tube  mado  of  tin  or  zinc,  and  having  a  funnel -shaped 
opening  within  the  bedroom,  be  made  to  extend  along  tlic  ceiling,  and  its  other  open  ex- 
tremity be  inserted  into  the  nearest  heated  chhnney.  Thin  appliance  may  not,  perhaps,  be 
sufficient  to  csitahlish  thorough  ventilation,  but  it  would,  at  least,  create  a  current 
wheri'hy  fiome  of  the  foul  air  which  always  ia  present  In  those  rooms,  and  In  some  caBcs 
is  almost  Btilliiig  and  uneudurablc,  would  be  carried  olT.  If  the  allotment  of  air-space  !n 
the  ordinary  tenement-houiics,  in  all  cases  where  the  fiimily  includes  more  than  four  people, 
and  where,  as  is  fwquently  the  cose,  the  domicile  consists  simply  of  a  aluing  end  a 
sleeping  room,  which,  together,  on  an  average  have  a  capacity  of  not  mor«  than  l.StK)  cubic 
feet,  is  hisuOicionl,  what  must  be  llie  conse(|'ience  to  a  fomily  conf^isting  of  six,  ciglit,  or  ten 
people,  who,  from  poverty,  bpc  compelled  to  live  in  so  contracted  a  space  with  so  small  a 
[Quantity  and  so  bad  a  quality  of  air?  The  results  to  the  observant  Inspector  and  intelligent 
physician  are  fully  known.  Wc  find  pallid  and  glinstly  countenances,  withered  farms,  want 
of  energy,  indifference  to  life,  not  to  rpcak  of  the  predisposition  which  is  here  laid  to  every 
kind  of  di<tense. 

A  nioro  abundant  supply  of  Croton  water  to  the  rear  tcncmcnt-h oases,  where  the  water 
is  only  in  the  yard,  is  very  desirable.  The  outer  man  of  many  a  poor  individual  might  profit 
by  an  occKsional  ablution,  which  he  might  perhaps  resort  tu  were  the  means  ready  nt  hond ; 
but,  being  obliged  to  carry  the  water  up  four  or  fire  Gighls  of  stairs,  and  being  too  indolent 
for  tilts  exertion,  he  prefers  to  wallow  in  dirt  and  to  fcuifer  himself  to  be  tormented  by 
vermin. 

The  hghiing  of  ten  emeu  t-liouses  is  generally  defective.  In  thoM  where  the  roof  over  the 
hall  has  a  bulkhead  with  sufficient  window-apace  the  entries  are  hght  enough,  but  many 
have  what  I  might  call  blind  bulkheaxU,  L  e.,  simply  a  wooden  box  with  a  duor,  slatted  or 
not,  on  top  of  the  roof  This,  of  course,  gives  no  light  at  all,  and  the  entries  arc  entirely 
dark.     But  few  are  lighted  with  gjs,  and  many  have  only  one  lamp  on  the  first-floor  entry. 

In  the  iK'tter-regulated  tenement-houses  the  cleaning  of  the  public  stairs  and  halls  is  per- 
formed by  the  tenants  in  turn  ;  and  these,  and  only  these,  are  found  in  a  tolerable  and  some- 
times satisfactory  condition.  But  in  those  where  no  sach  regulations  are  iu  vogue  it  is  impos- 
sible to  give  on  idea  of  the  quantity  of  filth,  dirt,  and  garbage,  which  Is  sometimes  thrown 
about  the  premises.  I  have  seen  tt  where  the  space  under  the  staircase  was  filled  up  by  at 
least  a  cart-load  of  dirt,  allies,  and  garbage,  eo.ltting  a  most  sickening  odor.  This  cleaning, 
in  turn,  of  tenement-houses  refers,  however,  only  to  the  public  passages,  as  I  have  Buid  ;  the 
eleiuut*g  of  the  domiciles,  where  every  tenant  is  bis  own  master  and  reigns  supreme — "too 
oflen  iu  dirt" — is  performed  solely  according  to  tbe dispositions  and  hablla  of  the  people, 
and  t^  diflerence  of  those  habits  is  uflen  strikingly  illustrated  in  the  same  house.  It  Is  welt 
known,  as  a  general  rule,  tliat  the  lower  clnss  of  all  nations  dt-light  to  revel  In  dirt;  in  my 
district,  the  tcncmcnt-liousca  are  largely  inhabited  by  this  class;  they  seldom  scrub  the 
floors;  the  bedding  is  filthy  and  Infcftted  with  vermin;  the  night  soil  Is  left  standing,  emit- 
ting a  sickening  odur,  and  the  vessels  are  seldom  if  ever  cleaned.  If  the  Inspector  happens 
to  inspect  their  domiciles  at  dinner  hours  he  finds  them  full  of  ^moke  and  oirensive  steam, 
which  is  disgusting  to  the  olfactories  and  agonizing  to  the  respiratory  orgaiia. 

The  neglect  of  privies  Is  a  nui.'ianco  of  not  uncommon  occurrence.  If  (itc  privy-vault  is 
connected  with  tlie  sewer  of  the  street,  the  suwer-pipu  is  frequently  obstructed  by  reas-on  of 
the  tenants  throwing  ashes,  garbage,  and  other  refuse  matters  into  it ;  if  there  is  no  connec- 
tion with  tlic  street  sewer,  or  in  streets  whero  there  is  as  yet  no  public  setver  laid,  the  vaults 
arc  sometimes  found  filled  up  even  to  the  seat  Tbe  privy-houses,  in  many  case?,  arc  old  and 
dilapidated,  and  even  dangerous  to  life.  The  IbuTidnlion  being,  perhaps,  rotten,  nud  having 
settled  in  couserjuence,  there  is  danger  that  the  structure  may  be  precipitated  inio  ihc  vault 


beneath ;  while  the  scats  and  flooi^,  being  broken,  reveal  holes  through  which  childreii  may 
casUy  fall. 

Filthy  cellars  and  eourt-jards  are  a  common  source  of  nuisance,  because  the;  offer  the 
inhabitants  most  conrenient  places  to  deposit  a»hes,  garbage,  dirt,  and  rubbish,  emitting 
during  the  hot  season,  a  most  sickening  odor.  All  the  streets  in  this  district  south  of  Hous- 
ton Str^t,  and  those  between  Avenues  B  and  C,  arc  extremely  filthy;  garbage,  slopa,  animal 
and  other  refuse  matter  being  thrown  in  front  of  the  houses.  It  frequently  happen!  that 
these  streets  remain  in  a  filthy  condition  for  weeks,  and  even  for  months,  until,  perhaps  to 
prevent  or  to  check  a  serious  or  contagions  epidemic,  the  Board  of  Ilealth  is  compelled  to 
hare  them  cleaned.  Let  us,  however,  grant  that  the  street  contractor  performs  his  datjr 
faithfully,  that  these  streets  arc  cleaned  regularly  and  more  frequently,  that  the  cleaning  is 
done  thoroughly  and  well  (which  is  an  utter  impossibility  on  account  of  the  defective  pave- 
ment), what  follows?  The  same  kind  of  refuse  which  has  probably  but  just  been  remoTed 
is  speedily  recreated  by  the  people,  and  the  street,  which  a  few  hours  before  was  swept,  is  as 
filthy  as  ever.  A  faulty  pavement  may  well  be  called  a  grievous  nuisance,  and,  vrith  the  ex- 
ception of  Lewis,  Houston,  and  Second  Streets,  and  Avenue  D,  all  the  streets  in  this  district 
have  the  old  cobble-stone  pavement,  which,  even  when  new,  must  have  been  far  from  desir- 
able ;  these  arc  very  much  out  of  repair.  A  new  pavement,  at  least  in  those  streets  whofto 
the  tenement  population  predominates,  is,  I  may  say,  an  absolute  necessity. 

The  sewerage  in  this  district  is  very  defective,  only  about  two4hirds  of  the  entire  length 
of  the  streets  being  sewered,  and,  on  account  of  the  low  level  of  tlie  ground,  their  outlets  are 
generally  below  high-water  mark. 

In  conclusion,  permit  me  to  say  that,  for  all  the  various  evils  in  regard  to  the  general 
mismanagement  of  tenement-houses,  and  the  numerous  nuisances  which  spring  therefrom, 
there  appears  to  be  only  one  remedy  that  could  be  made  to  work  effectually.  Let  it  be  made 
compulsory  on  every  hindlord  or  owner  of  tenement-houses  to  employ  a  person  to  act  ma 
housekeeper  or  overseer ;  this  person  to  overlook  the  tenants  or  occupants  of  said  houses, 
and  to  be  held  responsible  to  the  Board  of  Health  for  the  proper  execution  of  such  laws  as 
at  present  exist  or  that  may  be  enacted  hereafter. 

Consolidated  jSfo/tsftet  of  the  Survey  of  the  Eighth  D'tUriH  : 

Total  number  of  tenement-houses 1,066 

"  "         private  dwelling 754 

"  *'         unfinished  tenement-houses 6 

"  "         other  kinds  of  structures 64 

"  "         front  tenement-houses 819 

"  "  rear  "  247 

1,066 

"  "  bri..'k  "  1,017 

"  "  frame  "  49 

1,066 

"  "  front  private  dwellings C81 

"  *'  rear  "  73 

•  754 

«  »•  brick  "  081 

"  »  frame  "  73 

754 

"  "  families  in  tenement-houses 7  517 

"  "                  *'          private  dwellings 742 

"  "  people  in  tenement-houses 32  473 

"  "                "         the  district 3g  595 

*i  **  celbrs  and  basemcnU  occupied  for  human  habitation jjg 

*»  "  stables 13g 

«*  **  public  schools 5 

«»  "  churches • 9 

u  "  public  markets j 

«  "  police  station-houses  (Eleventh  Precinct) ^ 
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Total  number  of  Hrc-engiDc  boqses 

**  '*  hospiuld  (Sl  Frofldscan) 

*'  '*  uvings*tuinks 

'*  "  manufactorlF.^  and  other  shops 

"  "  co&l-ynrds 

"  "  himbct -yards 

"  "  warehouses 


ToUlnurober  of  tenemcnt-houaes  deficient  iu  tberarious  sections  ot  the  *'  Tenemcnt-houee 
Act:" 

Section  2 621 

"      S lU 

"       4 UO 

"       6 fln 

"      9 G56 
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E.  IlARRia,  U.  D.,  Sanitary  SuptTinfcndeni. 

Su :  I  hare  the  honor  to  submit  tlje  followiog  report  on  the  general  condition  of  the 
Ninth  Sauitary  District,  and  of  ray  labors  in  tlie  fame  as  Assistant  Inspector,  during  tlie  lost 
nine  inonths. 

Tliis  district  is  bouade+l,  on  the  north,  by  West  Foiirteeoth  Street;  oast,  by  rnivereity 
Pbce  and  Woosier  Street;  souili,  by  West  HoniJton  S:reet,  und  west, by  North  River. 

In  respect  to  geological  formation,  it  may  be  divided  into  three  portions^  whose  longitu- 
dinal boundaricfl  are  nil  parallel  to  each  other  and  to  the  North  River.  Tlic  portion  on  the 
weft  side  is  about  two  blocks  in  width,  aud  baa  been  reclaimed  from  the  river,  the  soil  being 
ft  compound  of  earth  and  refuse  conxtituliug  what  is  colled  **  made  Und/*  The  soil  in  the 
middle  j)ortioa,  which  comprises  the  greater  part  of  the  district,  is  dry  saud,  and  that  of  the 
eastern  portion  drained  mar^h  onil  mendow  bnds.  Tlic  eurfuce  of  every  portion  of  the  dii- 
tricV  except  the  extreme  river-front,  lies  sufiiciently  high  to  make  thorough  drainage  practi- 
cable. 

Tbo  buildings  consist  of  private  houses  interspersed  with  tenemetit^housosi,  etore?,  nrnnu* 
fiictorics,  and  other  stnicturcs.  The  least  number  of  tenement-houses  and  manufoctorles  ia 
to  be  found  north  und  east  of  West  Fourth  Street,  while  the  greatest  nuinbi'r  is  situated 
wost  of  Hudson  Street  and  Eighth  Avenue.  There  are  no  complete  squares  of  tenement- 
houses,  but  there  are  many  cases  of  ifolid  packing  of  front  and  rear  tenement-houses  on  the 
some  lot. 

Uany  of  the  streets  are  important  tltoroughfarcs,  as  nil  the  west  side  avcnueii  have  ilicir 
outlets  through  this  district. 

The  labors  of  the  Assistant  Inspector  have  been,  inspecting  premises  complained  of  by 
citizens  and  policemen  ;  inspecting  premises  where  contagious  diseases  were  reported  to  be; 
raceioating  and  surveying  leuement-houties.  The  kind  ond  number  of  iusjioctious  Mhlch 
were  made  for  the  purpose  of  making  reports  of  premises  or  nuisances  ure  shown  la  the  fol- 
lowing table ; 
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Kind  of  Xttunnee  or  Premism  inapteted. 


TeacmentAiowta 1,043 

Prirate          "      B6 

Cellww 41 

SublM 180 

Princs  and  w^ter-doseU 83 

AUeT-wmy*,  sewers,  guttcry,  and  parr* 

menu &A 

Tarda  and  chimners 6 

Lard-rcDdering  establish  menu 18 


Schools  and  asvlomt 

Breweries  and  facU»rie&. 

Hiinure  and  dumping  grouuda. 

I^CTB  and  bulkhcada. 

SmalUpos  (cues). 

Ferer  (tTphui)  " 

Other  diseases 


13 
21 

-I 
17 
28 

7 

» 


Total 1,60S 

So  Cat  as  1  have  been  able  to  jodge,  tbe  owners,  agents,  or  execators,  of  pfemises,  agaiwrt 
which  I  bare  made  either  tencment-hoii^e  or  Bpedal  complsinta,  hare,  with  rer;  few  excep- 
tions, rpeedtir  complied  with  tbe  requirements  of  the  law,  or  the  orders  of  the  Boanl  of 
Health,  af^er  notice  baa  b«ea  tfeoi  tbem ;  and  In  no  Instance  has  tbe  Board  beco  obfiged  to 
execute  its  own  orden. 

Tbe  whole  of  Little  Twelfth  and  Weehawken  Street*,  Thirteenth  Arenae,  Grcenwkh 
Avenoe,  from  iloratio  Street  to  Eighth  Avenue,  and  small  portions  of  Greenwich  and  \Va9b- 
iflgtoo  Streets  are  not  sewered.  AU  the  other  nreeu  bare  sewers,  and,  daring  the  past 
summer,  have  t^een  kept  in  fair  sanitary  condition ;  although  it  has  been  necesaarj  to  oiake 
complaints  sometimes  against  filthy  streets  and  gutters. 

No  caufv  for  cooiplaint  has  been  fouod  in  tbe  condilioa  of  tlie  piers  and  bnlkbeada. 

Jeffetaoo  Uarket,  the  only  lar^'e  market  in  the  district,  has  been  kept  in  a  cleanly  And 
wholesome  cooditJoa. 

What  was  known  as  the  **Ganderoort  Street  Dumping-ground/*  situated  on  tbe  North 
River  at  the  foot  of  Gansevoort  Street,  was  used  until  lait  March  as  a  place  for  dumping  atablo- 
mannre  and  streei-dirt ;  but,  since  that  time,  none  of  tbe  former,  and  only  the  latterj  has  been 
damped  or  kept  there.  Boats  at  that  place  are  now  loaded  with  stable-manure  directly  Irooi 
the  carta; 

All  the  lirerr -stable^,  and  iiearlv  all  the  other  brge  stables,  have  proper  ^cwor  coiuiev> 
tiouj.  About  one-half  of  the  whole  number  of  stables  in  the  district  have  tight  maxiape- 
iraoJu  in  which  tbe  manure  is  kept  until  thej  are  filled,  or  until  it  is  conrenicnt  for  the  cart- 
neo  to  cmptT  them  ;  and  in  the  other  half  the  manure  is  kept  nntil  remorcd  in  open  bins  or 
piles.  Tbe  construction  and  use  of  tight  manure-Tsnlts,  as  prescribed  by  Section  09  of  Ibe 
Cckde,  ■hooM  not,  in  my  opitiion,  be  geDcrally  recommended,  on  account  of  tbe  more  tmp&d 
deeoD^toehlon  of  tbe  manure,  and  consequently  greater  erolutSon  of  noxious  and  oScnalre 
fsscs  when  kept  in  such  vaults  than  when  kept  in  open  bins  or  piles. 

ImproTcments  are  much  needed  in  the  drainage  of  most  of  the  smaller  stables,  such  as 
contain  leaa  than  ten  borvci  each.  These,  for  the  most  part,  arc  net  properly  coDnecl«d 
with  tbe  street-sewer,  and  tbe  liquid  manure  from  the  stalls  and  yards  is  either  allowwd  to 
saturate  the  soil  around  and  beneath  the  stables,  or  is  conducted  in  open  drains  from  the 
premises  to  tbe  street-gutter^  along  which  it  may  stagnate  or  slowly  find  its  way  iato  the 
atrcrt  wrwer.  The  drainage  of  stables  and  their  ysni?,  so  left  or  disposed  of,  must,  by  its 
erapormtion  or  cxhaUtions,  to  a  certain  degree  contaminate  the  air  of  the  neighborhood,  mad 
80  contribute  a  share  to  the  causes  of  disease  and  death.  There  are,  perbs^  more  of  this 
class  of  stables  in  this  district  than  in  ony  other  in  the  city. 

Tbe  principal  eomplaints  agiun»t  private  hooves  bare  been  concerning  leaky  roofs  and 
cares,  gutters,  and  oflfeosive  privies  and  water Hiluects.. 

Tber«  are  three  establishments  in  tbe  district  where  lard  is  rendered  la  tigfat  steam 
f  iifca  These  are  all  grierous  and  continual  nuisances,  except  in  the  coldest  weather,  two  of 
them  bang  Mtuated  in  very  populous  neighborhoods.  Various  inrentlons  and  improTcmcats 
bare  been  applied  to  steaming  apparatus  used  in  these  reoderinc-huuK*.  These  improrc^ 
ments  hsd  in  riew  the  prerenlin^  of  fnnl  and  stckcniog  odors  that  ari«e,  cspcciaOT  ia  warta 
weather,  from  llie  tanks  and  scrap  or  rcfbse  But.  so  far  as  1  bare  been  nhleto  ascertain, 
they  bare  all  6ubstantlally  failed  to  accomplish  th«  object  sought.  From  these  experimeau 
it  appears  ihit  the  <leaming  of  animal  substauccs  in  airtight  tanks  produces  changes  ia  the 
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chemical  conjilitnt'ion  of  the  muscular  ami  cDnnccUve  tisAUc^,  which  are  fDlloncJ  by  mpld 
dwomposition.  This  theory  is  proved,  portly  bv  the  ofTcnsive  odors  that  ori^c  from  the 
tanks  durtrif;  the  stcamlDg  process,  and  mostly  br  the  fact  that  tiie  scrap,  especially  in  varm 
wcatheff  is  found  to  be  in  a  putrid  condition  nearly  as  soon  as  it  learea  the  press.  There  are 
mony  smaller  et4labli»hments  in  the  district,  iu  which  lard  is  rendered  in  open  kettles.  I 
have  inspected  all  of  Ihcflc,  and  in  none  of  them  have  I  found  the  process  ofTcnsive  or  detri- 
mental to  health ;  and  the  scrap  is  so  far  from  being  offt*nsirc,  that  it  is  somtimes  used  by 
the  workmen  as  nn  article  of  food.  By  comparing  the  facts  relative  to  these  two  methods 
of  rendering  lard,  we  arc  forced  to  the  conclusion  tlint,  so  liir  us  sanitary  results  are  con- 
cerned, the  process  by  steam  is  a  failure,  and  tticrcfore  ought  not  to  be  permitted  In  the 
built-up  portions  of  tlie  city. 

Tlicrc  are  no  fatrrendering  or  bone  or  ofTal  bolting  cstabUshmcnts  in  the  district. 

In  a  limclc.in  in  West  TwelfUi  Street  five  pits  ofoystcr-nhclls  are  kept  burning  night  and 
day.  The  goses  from  these  pit£,  in  my  opinion,  Injuriously  affect  the  simiury  conditloD  of 
premi:jes  situated  in  the  vicinity  of  the  kiln,  but  to  what  degree  has  already  been  dit^cussed 
before  the  Hoard  of  Ilealth. 

Tliere  are  several  mills,  founderics,  and  factories  in  that  part  of  the  district  bounded  by 
Horatio,  Wushiiif^on,  and  West  Eleventh  Strecta  ond  Thirteenth  Avenue.  Many  coroplainlfl 
are  made  against  these  premises  by  citizens  liting  in  their  neighborhood.  The  complaints 
state  that  smoke  from  the  chimucvB  orihedc  mills  nnd  factories  Is  at  times  very  afleni>ivc,  by 
rcooou  of  its  entering  conipluinanta'  apartment^  or  making  it  necessary  to  keep  their  doora 
and  windows  carefully  closed  to  exclude  it.  The  tops  of  these  chimneys  arc  all  from  ten  to 
thirty  feet  hl^lier  than  the  tops  of  the  highest  inhibited  houses  in  their  vicinity.  There  is  a 
law  applied  to  many  of  the  manufacturing  towns  in  Scotland  and  Eit|;land  which  compcU  tho 
owners  of  mJIb,  factories,  etc.,  to  build  their  chimneys  a  certain  height,  nhich  in  some 
pUces  is  two  hundru'd  and  fiOy  feet  or  more  above  the  ground.  Although  Ha  necessity  iu 
this  city  is  at  present  doubtful,  nothing  but  the  passage  and  enrurccmcut  of  such  a  law  or 
ordinance,  or  the  stopping  of  the  bii>incs^  of  milU  and  manufactoriea  in  or  near  thickly- 
populated  portions  of  the  city,  would  prevent  the  nuisances  abote  montioiied. 

During  the  lost  epidemic  of  small-pox  in  thi(»  city  the  first  case  that  occurred  Iu  tliia  dis- 
trict was  on  the  l9thof  April;  and  during  the  three  succeeding  months  twenty-eight  cases 
of  this  diwose  were  referred  to  me,  from  the  Central  Office,  for  examination  and  report.  The 
premises  on  which  these  cases  were  reported  to  be,  after  conferring  with  the  physichm  in 
attendance,  when  be  could  be  found,  were  immediately  inspected,  and  such  advice,  in  refer- 
ence to  isolating  and  disinfecting,  as  tho  exigencies  of  tbe  ease  seemed  to  demand,  was  given 
by  tlie  Inspector  to  the  tenants.  In  some  cases  the  visits  of  tbe  Inspector  were  only  formal, 
all  necessary  advice  concerning  the  saoitar;  condition  of  tlie  premise's  having  already  been 
given  by  the  attending  physician.  Vaccination  was  also  immediately  offered,  free  of  charge, 
to  every  family  living  on  the  block  on  which  a  case  of  smalt~pos  w.)9  found.  The  result  of 
these  efforts  to  prevent  the  spread  of  the  disease  wns  very  sututfjictnry  to  all ;  for  the  records 
show  that  there  were  only  two  liooses  in  (he  whole  district  in  which  more  than  one  case 
occurred  during  the  cpiiiemlc. 

The  month  of  June  was  spent  by  three  asdistunts  and  myself,  under  direction  of  the 
Board,  in  offering  vaccination  to  every  family  Ln  the  district,  wlio  would,  if  it  were  needed, 
be  likely  to  accept  it  gratuitously.  Vaccination  was  al^o  offered  in  the  same  way  and 
Kceopted  iu  all  tho  asylums  and  in  ail  the  Bchoolf>,  except  the  ward  schools  Lu  the  Ninth 
Ward.  By  a  careful  examination  of  the  registries  of  vaccination  which  were  accurately 
kept  by  the  teachers  iu  tho  lust-mimed  schools,  it  was  ascertained  that  all  tho  B::holarfl  in 
atlcbdancc  had  been  vaccinated  or  revaccinatcd  during  the  last  nine  years.  The  following 
is  a  tabulated  statement  of  llie  work  of  vaccination : 


Total  No.  of  bouses  visited 3,734 

Total  No.  of  schools  and  a.<iyiums  vis- 
ited         13 

Total  No.  of  fiimilies  visited 6,081 


Total  No.  of  vaccinations  in  schools. .  185 

Total  Nu.  of  primury  vaocinallons. . . .  460 

Total  No.  uf  revaccinntions 4t5 

Total  No.  of  vacciualioQS 03S 
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The  offer  of  TAcdnaiion  by  the  offlcera  of  the  Board  wjis  kindly  received  by  all  to  mh 
it  Kos  made,  aiul  among  the  poorer  clft.'^Aoa  was  nccopted  by  ;i1I  vhu  needed  it  No  unpleas- 
ant accident,  sueh  as  erj-sipelas  or  bcHoub  loflummation,  occurred  among  any  of  the  cases  so 
vaccinated.  Owing  to  the  intcrrtst  that  was  nwulvcned  in  the  pnhlic  mind  to  the  importance 
of  Taccloalion  by  a  knowlcd^  of  the  means  which  were  being  used  by  the  Boaid  of  Heahh 
lo  prevent  the  spread  of  small-pox,  it  is  probable  that,  duriof;  the  epidemic,  many  more  peo> 
pie  iathc  Ninth  Di'itrict  were  vacoinalod  by  prirate  physicians  than  by  those  employed  hy 
the  Board  of  Healtli.  But  one  case  of  small-pox  occurred  in  the  district  after  the  work  of 
Ttocmaiion  was  completed. 

Of  the  lencmoot-houBC  survey,  that  portion  of  the  district  bounded  on  the  north  by  Jane 
Street,  Greenwich  Avenue,  Weal  Eleventh  Street  from  Greenwich  Avenue  to  Sixth  Avenue, 
Clinton  Place  from  Sixth  Avenue  to  University  Place,  east  by  University  Place  and  Woostcr 
Street,  south  by  West  HoostoD  Street,  and  west  by  North  River,  has  been  completed.  This 
portion  contains  as  follows : 


I 


Number  of  blocks  or  squares 118 

Number  of  tenement-houses DR7 

Kumber  of  privftte  booses 2,601 


Number  of  stables ISftj 

Number  of  other  structures 289^ 


Statistics  scATtxa  to  TEXEHC?ir-norsxs. 

Total  number  of  tenement-houses  surveyed , 057 

*'         **         **  tkmilies  residing  in  same S,978t 

"         "        "persons       '*       "      '*    IA,5W 

Average  number  of  rumilios  in  a  house fi]*fti 

•'            "        "  persons  *'  "      "      Sflj^ 

Larpest        '*        "families""     "      SS 

"             "       "  persons  *'  **     "      12T 

Total  number  of  tenement-houses  with  water-closets 104 

•*          "        "         **             '•         "     privies 468 

*•          "        "         "            "        *'         "     not  sewer-counected ST 


ThenumberofvioUtions  of  each  section  of  the"Tenctuont-bonuo  Law,"  which  liare  been 
found  in  tencmont-housea  during  llic  surrey,  are  shown  as  follows: 

Section  l^nouc;  section  2.179;  sections,  •;  ^eclioD  4,  26;  section  6,  88;  seciloa  6, 
IKI ;  section  7,  none ;  section  8,  890 ;  section  0,  360. 

Concerning  rcnlilation,  io  all  of  the  tenemcnt-honses  thnt  I  have  examined  which  hnve 
been  creeled  or  converted  since  the  passage  of  the  present  "Tencmcnt'liouse  Law,"  I  hare 
found  but  little  to  complain  of ;  but  for  the  most  part  the  tenement-houses  in  tlils  dls^ct 
were  crectcil  or  converted  many  years  ago,  and  in  the  great  minority  of  tliese,  except  where 
compluints  had  been  roade  by  my  predecessor,  I  hnrc  found  apartments  and  halls  witliout 
adequate  means  of  ventilation.  For  the  dark  be<Irooms  adjoining;  lulls  in  all  houses  where 
such  an  arranji^emcnt  exists,  through-ventilation  hud  been  and  is  being  secured  by  means  of 
transom  windows  communicating  with  halh  and  ventilators  in  the  roof4  at  the  tops  of  the 
halls,  OS  the  Uiw  direete.  But  preat  diniculty  is  often  found  in  secuting  means  for  proper 
ventilation  in  cases  where  an  inner  bedroom,  which  is  situated  on  a  floor  that  is  occupied  by 
two  or  more  fiUuilicB,  is  pepurated  from  the  hall  by  another  bedroom.  Now,  when  the  bed- 
n)om  adjoining;  the  hall  is  occctipicd  by  one  family,  while  the  one  remote  from  the  halt  Is  oc- 
enpted  by  another  family,  we  find  tlial  the  lfl5^n1entio^cd  room  cannot  be  rentilated  by  meana 
of  transom  windows  wtrtiout  causing  tbe  sleeping-room  of  one  family  to  communicate  directly 
with  the  sleeping-room  or  sitting-room  of  another.  This,  for  obvious  reasons,  is  not  practi- 
cable. In  such  a  cose  nothing  but  an  air  shaft  or  flue,  leading  through  the  roof  from  the 
room  that  we  wish  to  ventilate,  will  fully  answer  the  purpose.  A  doubt  seems  to  exist  in 
tbe  minds  of  some  of  the  officers  of  the  Dofird  of  Health  cither  as  regards  the  expediency  of 
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*  Inffpectors  wero  iactmctctl  lo  make  no  complaints  against  violations  of  this  eocUon,  bat  to  1mt« 
thom  for  the  luepcdor  of  Bolldlngi. 
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the  losMseotioiicd  plan  of  VfmtilHtion,  or,  as  to  wbctlicr  Buch  on  Improvement  could  be 
logftlly  dumutdcd  of  tbe  owner  hy  the  Board,  under  tbe  proviiiioU9  of  Section  18  ol*  tbe 
Tencmeut-bouse  Ltn ;  and,  hence,  most  of  tbesc  inner  rooms  that  are  remote  from  ballc,  and 
situated  as  aborc  described,  reinu'n  imperfectly  ventilated. 

Comparalirely  few  stair:}  and  banisters  have  been  found  iu  a  condition  dan^rous  to  life, 
and  but  few  complaints  have  been  made  against  leaky  ruofi>. 

The  condition  of  tcnemtmt'faoudefl,  as  regarda  sewerage  and  tbe  f^anitary  arrangement  of 
priries  and  water-closets,  has,  during  tbe  la«t  few  montbii,  been  very  much  improvcil.  In 
nearly  every  tenement-houBc  and  yard,  situAte<l  in  a  street  that  is  sewered,  proper  sewer 
connections  bare  been  and  are  being  provided. 

Tbe  number  of  inhabited  celbirn  requiring  permit!*,  which  have  been  found  in  tbe  district 
since  the  suney  began,  is  ninety.  Tmettttz-fitt  of  tlieae  have  been  reported  against  us  being 
too  dark  and  damp  to  be  fit  for  human  habitation,  and,  eicept  one  or  two,  have  all  been 
racatcd  by  order  of  tlie  Board.  In  tbe  remainder  of  the  ninety,  a  fair  snnitary  condition  has 
been  obtained  by  means  of  improvements  in  drainage  and  ventilation,  and  permits  for  their 
occupation  have  been  granted  by  tbe  Board.  None  of  tticse  cellars  were  used  exclusively 
for  lodging-room!). 

About  onc'tbinl  of  all  the  tenement-houses  in  the  Ninth  District  arc  provided  with  gar- 
bage<vej4itcl.4^  the  one  belonging  lo  eaeli  hounc  being  used  in  common  by  all  the  families  in 
the  house  for  the  reception  of  ashet)  and  other  refuse  matters.  These  veiiBeU  generally  con- 
sist of  wooden  boxes  or  barrels  which  arc  kept  on  ilio  sidewalk  in  trout  of  the  bouses, 
ur  in  the  yards  or  cellars  belonging  to  the  same.  Of  the  other  in-o-thirJs  mojit  of  tbeni  are 
small  houjie:^  ocL'upied  by  a  class  of  intelligent  people  who  deliver  their  ashes  and  garbage 
every  morning  in  pails  and  other  small  vessels  directly  to  the  eartmen  ;  and  in  front  uf  the 
remaining  nnuiber,  wbicli  are  larger  hou(^c9,  and  arc  occupied  by  more  careless  tenants,  gar- 
bage and  ashes  are  freqaently  seen  lying  in  (he  street  and  gutter.  In  those  cases  complaints 
have  often  been  made  against  the  premiscj*  under  Section  8  of  the  Tenement'bouse  Law, 
which  requires  for  every  tenement  or  ludgiug-housc  "  projjor  and  suitable  conveniences  or 
recvplucles  for  receiving  gnrlmgc  and  other  refuse  matters."  In  hou»es  where  this  section 
of  the  law  is  not  complied  with,  and  which  contain  a  lai^e  number  of  families,  tbe  habit  of 
throwing  garbage  in  the  street  liy  tlio  tenanU  is  owing  cither  lo  their  carelessness  in  not 
bringing  it  to  the  sidewiilk  in  time  to  have  it  taken  up  by  the  eartmen,  or  to  the  fuel  that 
the  eartmen  sonu'times  omit  one  or  more  of  their  daily  rounds,  or  perhaps  make  theui  nl 
irregular  hours,  so  that,  in  cither  cose,  If  the  tenanu  have  nowliero  lo  store  their  garbage 
and  ashes  on  the  premises,  rather  than  nm  the  ri^k  of  losing  a  pan  or  pail  by  allowing  it  lo 
remain  all  night  on  the  walk,  it  is  emptied  in  the  street. 

There  is  generally  a  willingness  on  the  part  of  owners  to  provide  for  tenement-bouses 
suitable  vessels  for  the  reception  of  refuse,  but  rnw^t  of  them  arc  ignorant  of  the  best  form 
and  material  to  be  used  in  their  construction,  lu  my  opinion  ihe  owners  nhould  be  iuiilrucl- 
ed  on  these  points  by  an  ordinance  of  liie  Boord  of  Health  ;  and  this,  in  connection  ^  ith  Ihe 
enforcement  of  Seclion  8  of  the  Tenement-house  I-.aw,  wherever  a  house  conUuus  mure  than 
sii  families,  would  abate  the  nuisances  of  garl»agc  in  directs,  yorils,  or  cellars,  cjLccpt  in  very 
rare  cases  where  their  causes  would  be  chargeable  to  the  neglect  of  the  employes  of  the 
Street -cleaning  Commission.  In  my  opinion  the  best  garbage- vessels  are  made  of  strong 
sheet-iron  plated  with  tin,  are  cylindrical  in  form,  open  at  Ihe  top,  with  no  eovcre,  each  hav- 
ing a  capacity  a  little  greater  than  that  of  an  ordinary  flour-barrel,  and  being  provided  with 
two  bandies  by  which  it  can  be  carritfd  or  lifb>d  by  curtmen.  Tliei^e  vcj^i^els  are  very  niucb 
superior  to  wooden  boxes  or  barrels,  fur  the  first  cnnnol  absorb  and  retain  in  their  ifuhatance 
oSbn^TC  liquids ;  tliey  are  not  liable  to  get  out  of  n'pair,  nor  can  Ihey  be  used  by  mlscbicv- 
000  boys  in  lighting  bonfires,  while  in  every  particular  the  exjct  revcr;<c  of  this  is  true  of  the 
tost  two. 

The  sanitary  condition  of  tenement-houses  has  been  greatly  improved  during  the  pust 
nnmer  by  Ihe  enfurcemeiii  uf  the  law  In  nr^pect  to  the  cleaning  and  whilewa.shing  of  black- 
ened and  filthy  walls  and  ceilings  of  halls  and  apartments;  the  emptying  and  disinfecting  of 
full  and  offensive  pHvy-vaults,  and  rcmovnl  of  sewer  obstructions  belonging  to  the  same;  the 
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removal  vf  filtb  uid  g&rOage  from  ydnis,  cellars,  and  ftllev-waya ;  and  tiie  conitrticting^ 
traiM  on  wtutc  and  Bcwcr^pip^  to  prevent  the  ruiag  and  sprcuding  of  offcDsive  exliiLUtioi 
fVtMn  einkn  la  liuuws  snd  yard?. 

In  the  majority  of  tenement- houses  In  IbU  dlatrict  the  ooeuponta  are  the  families 
clerks,  cirtmcn,  and  mechanic.  Tbc»e  elates  genetully  appreciate  the  spirit  and  wudmn 
of  Ihc  TencmcQt-hoiue  Law,  and,  so  far  afl  they  arc  concerned,  obey  its  rcquircmenls.  Th« 
remaining  portion  of  the  tcnemonl-bousei^,  boweTer,  is  filled  with  the  poor  and  unedacat 
fiiaiilicji  of  laborers,  Juakmen,  and  unfortunates,  who  intercut  thcmaclTc^  but  little  in  matter* 
of  reform,  except  the  lowering  of  rcnt^,  and  who  are  totally  ignoriint  of  tlio  rudimeoCS  of 
physiology  and  hygiene.  On  the  Ixit  two  sulijeou  these  people,  in  my  opinion,  might  be  In- 
structed by  some  plan  of  i>opular  teaching.  Whatever  the  porta  and  details  of  such  a  plan 
miglit  be,  if  successful,  the  benefits  resuUiug  therefrom  would  be  felt  by  all  closaes  of  citixeDg. 
For  many  of  the  common  and  contagioud  diseascA  originate  in  and  arc  fosterod  by  the  care- 
less and  filthy  hubita  of  tbe«e  poor  people,  and  tlirougb  their  ignorjncc  are  oflcn  acattered 
through  a  conimuiiUy.  Therefore,  if  some  of  the  causes  and  aoureea  of  tbeao  diseases  ooald 
be  removed,  a  proportionate  security  would  be  gained  fur  the  health  of  the  public.  A^in* 
it  is  from  thi«  same  clana  of  [)copIc  that  our  public  hospitals  and  almcthouses  are  mostljr 
filled;  and  by  prevuulUig  dii^eose  amoog  them  in  any  given  number  of  eases,  and  thus  ke^ 
ing  thcro  out  of  the  public  luittitiition^,  the  pulilic  would  be  savvil  the  expend;  of  their  care 
and  treatment,  and  at  tlie  some  time  would  be  enriched  by  the  reaulla  of  their  productive 
labors. 

Appendix, 

Since  making  the  above  report,  the  teacmcDt-bonse  sonrey  In  my  district  has  been  eom- 
pleled.     The  complete  statisiies  of  the  aun'ey  are  as  follows : 

Tola]  number  of  blocks  or  squares 149 

"         **            tenement-houses 680 

*^       "           piiTste       '■      8,842 

"         •'            sUbles , „  202 

**         "            other  structures 393 

Statistics  belatino  to  Tb3(iu(X5t>uocse8. 

Total  ntunbcr  of  teuement-houmss  surveyed 680 

"          "              families  in  same 4,464 

"             persons  "     "     18,181 

Avers^  number  of  families  in  a  house ^^Ar 

persons  '*        «      ^^^, 

Largest        "            families"        "      S3 

"             "           pereoos  "        "      U1 

Total           "           tenement-houses  with  water-closets 114 

"               •*                  "            •'           »•     privies 675 

"               "                  '*                      not  sewer-conneeted 41 

Respectfully  submitted ; 

N.  S.  WESTCOTT, 

AntiataiU-Sunitaty  [ntpeeior. 
December  15,  1809. 


DISTRICT     No.     10. 


£.  Haulis,  M.  D.,  hafiilary  Supcrintaulcni. 

Sa :  According  to  order,  I  hare  the  honor  to  submit  the  following  annual  report  for 
period  of  labor  extendiug  from  January  SO,  1669,  to  October  SI.  1809,  in  the  Tenth  Sanitarj 
District: 
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This  district  comprUes  tbe  lOtb  Ward,  and  is  that  portion  of  (ho  citv  which  is  bounded 
north  by  Twentr-^ixth  Street;  soath,  bj  Fourteenth  Street;  east,  hj  Sixth  Arcnuo;  and 
west,  by  Uie  North  Rirer. 

The  Tenth  Inspoctioa  District  U  mosll j  compof^d  of  tenement-housca  and  private  dwclling^i, 
t}ic  number  of  other  buUdiogs,  euch  as  factortca,  warehouses,  etc.,  being  tBther  small  iu  pro- 
portion to  thftt  of  the  tenement  and  private  houaes. 

The  prirato  dwellings  are  generally  found  in  tbt;  cros^-town  streets,  between  Sixth  tuid 
Eighth  ATcnuci ;  while  the  tenement-houses  are  seen  oceupying  the  avenues  tbcmsotveiiT  and 
the  crosd-towu  streets,  west  of  Eighth  Avenue. 

There  are,  of  course,  many  cxceptionB  to  this. 

The  clevttiion  of  the  highest  portion  cf  this  district  above  tide  is  tblrty-nino  feet 

The  following  li«t  shows  the  amount  of  labor  during  n  period  of  time  commencing  Janu- 
ary 20,  1869,  and  ending  October  81,  1869: 

Iturpeetiont  and  Rein»pecHoH$. 

Number  of  tenement-houses 1,053 

**           private  dwdlin^ 16 

"          cellar*  and  basements 879 

^*          vordK.  courts,  and  areu _. .  &05 

"          privies  and  watcr-closeta 287 

"          sewers,  drains,  etc. 29 

"          stables 21 

"          sehooU 6 

**          store*,  foctorieft,  and  warehonaca S 

SlalitiicB  reUtittff  to  Tenemmt-hou$i». 

Kumbor  of  tenement-houses  surreyed 653 

"           families  residing  in  them 4,201 

"          penwna        *'          •'        18,660 

Arermge  number  of  families  in  a  house 6.6 

"                '*         persona         "         28.6 

Largest            "         families  in  a  house 26 

'         "                **         persons         "          108 

Total  number  of  tenemenUhousea  with  water -elosets 18 

*'                        "               "      privies 640 

The  bcnefifiiil  re*ull3  derived  froiin  the  application  of  the  improTemcnia  in  regard  lo  bed- 
room and  hall  ventiUtiou  are  quite  striking,  and  the  value  of  tho  work,  under  the  direction 
of  the  Board,  speaks  for  itself.  If  a  tenement-house,  for  instance,  be  inapeoted  after  its  owner 
has  complied  with  tho  2d  section  of  the  Tenement-honsc  Act,  each  bedroom  that  baa  no  direct 
communication  with  tho  extcrnul  air  will  then  be  found  provided  with  two  ventilating  win- 
dows, one  of  tliem  communicating  with  tbe  hall,  and  the  other  communicating  with  the  ad- 
joining sitting-room,  which  itself  communicates  with  the  external  olr.  These  Improvements 
are  especially  appreciated  by  the  Sanitary  Inspector,  who  can  draw  a  comparison  between 
the  oondttloo  of  a  house  at  the  time  of  a  first  inspeotion,  when,  perhaps,  the  bedrooms  had 
no  ventilation  of  any  kind,  and  its  condition  at  the  time  of  a  reinspection,  after  this  second 
section  of  the  luw  has  been  complied  with.  The  importance  of  this  section  of  the  law  in- 
creases in  proportion  to  the  crowding  of  the  inhabitants.  If,  for  example,  tho  average  cubic 
tpaco  of  air  in  a  well-vcntilutcd  bedroom  is  only  129  cubic  feet  per  occupant  (as  is  the  case 
in  a  tenemcnt-hoQso  in  my  district),  what  would  be  the  condition  of  the  air  in  such  a  room 
with  no  ventilating  windows  whatever? 

The  9lh  Section  of  the  Tonement-hou^e  Law,  which  requires  lliat  the  premises  shall  be 
kept  clean  and  in  good  repair,  is  nlso  very  wisely  cnforeod.  The  whitewashuig  of  the  walls 
and  c^ngs  twice  a  year  is  of  paramount  importance,  and  the  improved  appearance  which 
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rcsulla  from  it,  and  irhich  U  ofitaclf  grailf>ing.  is  only  second&rj  to  the  more  Importiai 
that  the  whitvwiitiliing  uf  thoso  walU  acts,  tn  «  certain  degree,  as  a  disuifecUnt,  espec^lj 
when  any  conta;;^ouH  diacaae  has  cxlated  in  tlic  houfae. 

Privies. — Privies  arc,  in  uiy  opinion,  more  suitable  for  tenctnent-houBCS  than  wator-cloMla, 
provided  the  Tnults  be  well  built  and  Bcwer-connccted,  tliere  bian^  at  the  sonui  time  m.  maM' 
dent  amount  of  water  for  Hushing  purposes. 

But,  unfortunately,  all  privy-Taulta  arc  not  properly  built,  some  of  them  having  no  »ewcr 
connection,  and  some  of  Uicm  Laving  the  drain-pipe  wiibiu  a  few  feet  of  the  eurfacr,  e-o 
the  vault  has  to  be  nearly  full  before  its  contents  can  run  into  the  newer.    Such  privies 
exceedingly  fuul  and  oRV*n&tve,  and  espeoially  so  after  a  hard  rain,  fur  the  water  rushing 
the  vault  a;5itatcs  it^  contents  nnd  tbe^e  fptc  rise  lo  offensive  gam-e,     A  privy  of  thiii  do^crio- 
tion  is  worse  than  oue  wliicli  has  no  sower  connection,  and  for  the  following  rcAfton  ; 

Generally,  where  it  is  not  Bowcr-connectod,  it  is  not  flu»he<l  by  any  water,  the  con' 
are  more  solid,  are  not  disturbed,  and,  aa  a  consequence,  they  are  le^s  ofTcnidvc — when 
gets  entirely  full  it  is   disinfected,  emptied,  and  cleaned.     But  a  privy,  sewer-conn 
in  the  manner  above  described,  never  gels  Cull  enough  to  require  being  emptied,  Is  generally 
flushed  by  a  sufficient  amount  of  water  to  disturb  its  contents,  and,  never  being  entirely 
or  empty,  gives  rise  at  all  times  to  more  or  leas  offensive  exhalations.     But  where  the 
U  built  Wdter-tight,  where  the  drain-pipe  is  low  down,  and  where  it  is  thoroughly  flush 
being  al  the  t^amciime  covered  with  a  good  privy-boilding,  very  little  odor  arises  tbererroni 

The  condition  of  these  privies  in  my  district  shows  a  vost  improvement 

WaUr-dowU. — Water-closets  in  tenenient-hou?cs  arc  objectionable  for  the  foUowiag 
Bons: 

1.  DinicuUy,  If  not  impossibility,  nt  all  tinies,  of  having  a  suOiclent  nupply  of  wnier 
flu:<hing  purpoftes. 

2.  The  diflSoiiIty  of  kueplug  the  soil-pipe  free  from  foi^ign  substances. 
Kxcepling  in  (irst-elass  tencment-Iiouscs,  which  are  sometimes  occupied   by  intelll, 

people,  the  teinnts  of  ordinary  houses  are  generally  carelesa  and  tgnomnt,  and  thdy  do 
pay  altontioa  to  what  may  be  said  to  Iheni  concerning  their  own  good  and  comfort, 
such  a  class  of  people,  water-closets  arc,  ia  my  opinion,  very  bad.     For  Hooncr  or  later  t 
soil-pi[>cs  will  become  obstnictcd  by  foreign  substances  being  thrown  into  tbeni,  and,  nrbea 
once  obstnictcd,  it  is  a  aerioLiis  malar  to  repair  them.    HoreoTcr,  when  onco  o1>stmctcd, 
they  are  more  r^flen^iiive  and  filtliy  thuu  privies.     This  has  been  my  experience  in   three 
houses  furnished  with  water-closets,  and  hence  my  preference  for  privies  in  tcnement-hoij 

Even  with  the  greatest  care  on  the  part  of  owners,  ageiiH,  or  liDuso-keepers,  some 
antawill  throw  subalaneis  into  privies  and  walcr-closct^,  which  obstruct  the  dmin  complc 

Siahitt, — There  is  a  marked  improvement  in  the  condition  of  the  stables  in  ray  dlstrii 
Stablos  which  formerly  liad  no  receptacles  for  manure,  arc  row  providnl  with  manure-vaults, 
some  of  tliesc  being  scwcr-conueeted,  so  that  the  litjuld  contents  niny  be  disposed  of  ai  oner. 
The  chief  nuisance  arising  from  some  stables  ia  due  to  ibe  fact  that,  during  the  day,  the 
litter  of  the  horses  (which  ia  composed  of  straw  impregnated  with  urine)  is  exposed  to  the 
oxtenial  air  Tor  the  purpose  of  drying.  In  some  imtancea  this  straw  and  manure  extend  for 
some  diatanoe  on  the  sidewalk,  and  give  rise  to  odors  which  are  rery  offensive,  and  can 
perceived  at  a  great  distance. 

CVffarjr,  Courts^  and  ArtoA. — One  of  the  most  Important  and  usefti!  measnrea  taken  by 
the  Board,  for  promoting  health  and  diminisilnng  disease,  is  the  entbreing  of  certain  ultenL- 
lions  and  improrenicnU  in  the  condition  of  collars  used  as  human  habitations,  and  th 
evacuation  where  these  improvements  are  nc»t  prneticable. 

There  are  very  few  of  these  low  cellars  used  as  dwellings  in  my  di-^trict.     A  few  of  th 
have  been  evacuated,  and  the  cellnrs  and  basements  now  used  for  human  habitation  w 
generally  be  found  to  comply,  if  not  with  the  letter,  at  leas^t  with  the  spirit  of  the  law 
areas  are  generally  found  excavated  to  the  proper  depth,  Hugged,  and  drained. 

The  excavating  of  an  area  to  a  pohit  eix  inches  below  the  level  of  the  floor  (as  tho  \m 
prescribes)  is  not  always  enforced,  for  several  reasons,  such,  for  instance,  as  rendering 
foundation  of  the  house  insecure,  ete.,  but,  in  all  cases,  it  must  be  properly  graded,  flaggi 
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^^^mKMf  and  drained.  In  fttctf  all  the  KoxMKtrtf  irnprovcnicntit  will  be  found  lo  hsvo  heon 
roailc  whfpe  the  prfuiises  Imvc*  Itecn  ituliinitied  to  an  iuspection,  and  a  report  has  bwn  made 
upon  their  condition.  The  improvcmcDt  in  the  coodiUon  of  these  oelUra  and  boacmcnU!  is 
coailj  perceived. 

6'arAa^7e.— The  exposure  of  garbage,  In  the  streets  and  slrcct-gnlterii.  Is  one  of  the  crying 
nuieances  in  my  district,  and,  although  the  measures  taken  bj  the  Board  in  this  rcfpcct  have 
diminished  the  evil  to  some  extanti  a  great  deal  remalDa  ret  to  be  done  for  the  radical 
abatement  of  the  nuiaancc 

'  Seveml  plana  hare  been  discussed  from  ttnic  to  time  regarding  the  shape,  size,  and 
matcriul  of  gurbagoveseds,  and  the  manner  of  disposing  of  their  contents ;  but  the  iubject 
presentii  so  many  dlfticulticfl  that  tlte  succes:^  resulting  from  these  attempta  hoa  been  rcry 
imperfect, 

fn  most  tencmenl-honsca,  a  vessel  of  some  kind  Is  pUced  on  the  side-walk,  in  the  hall, 
or  in  the  yard,  for  receiving  the  garbage  and  refuse  matters  which  arcjo  be  collected  by  the 
ash-iMrt.  These  ve<tscls  vary  in  tlieir  kind  from  a  ^mall  tin  pan  to  a  barrel.  In  many  cases, 
the  vessel  being  too  vmall  for  the  quiiutity  of  garbage  to  be  dt-poslted  in  it,  the  surplus  Is 
thrown  Into  tlit-  street-gutter.  Where  there  are  no  garbage-vessels  at  all,  the  eamc  thing 
naturally  occurii,  although  it  L(  rare  lo  find  a  house  which  is  not  furnished  with  garbage- 
Teasclfl  of  some  kind. 

The  greatest  cause  of  exposure  of  idops  and  garbage  in  the  streets,  h  Ibc  onrelessnens  or 
ignorance  on  the  part  of  the  lower  classes  of  tenants,  who  seem  to  throw  their  garbage  and 
refuse  matters  into  the  street  by  preference.  This  Is  especially  the  cafc  on  20th  Street,  be- 
tween Seventh  and  Eighth  Avenues,  on  Tenth  Avenue,  between  SUh  and  20th  Streets,  and 
in  some  otlicr  localities  where  the  street-gutter  will  be  found  actually  fillwl  with  garbage, 
although  a  barrel  may  be  seen  standing  on  the  sidewalk  in  front  of  the  house. 

U  is  my  imprcs'^ioa  that  the  throwing  of  i^lops  and  parbuf^e  into  the  street  can  only  be 
prercnted  completely  by  the  arrciit  of  any  |>crBon  detected  in  the  act  of  fo  doing,  and  his 
being  punished  accordingly.  I'nlil  lliis  can  be  done,  U  seems  to  me  that  the  nuisance  wilt 
continue  to  exist  more  or  tesa,  and  I  derive  this  opinion  from  the  fact  Unit  in  come  tenement- 
houses,  even  with  a  large  number  of  families,  no  garbage  h  ever  i^een  exposed  in  the  street 
or  street-gutter,  even  where  the  a^h-cart  does  not  come  every  day,  wliite,  in  the  ca»e  of  oLlier 
teuement-houses,  this  nuisance  always  exists,  notwithstanding  the  sufiiciency  of  the  gnrbjigc- 
Teasels,  and  the  daily  vitjit^  uf  thu  a^h-man. 

Findty  PawmentM  an*l  O'tUrra. — The  inequality  of  pavement?,  and  (ho  want  of  projKT 
grading  of  the  street-gutters,  are,  in  portions  of  my  district,  the  causes  of  their  filthy  con- 
dition, part  of  the  liquids  remaining  fttgnant  in  the  depressions,  and  causing,  at  time?, 
ofleuitivo  and  dcletciiou<i  exhalations.  Tho^e  gutters  should  l>c  kfpt  in  good  repair,  and 
should  be  Qushed  from  time  to  time  by  a  suOlcient  amount  of  water.  Btrce^gutter  uuieanccB 
would  then  dimiuish  greatly  in  number. 

Some  of  the  streets  In  the  Tenth  District  arc  badly  paveil,  and  favor  by  their  imperfect 
condition  the  accumulatitin  of  dirt  and  filth.  Moreover,  they  are  not  cleaned  and  swept  as 
often  aa  they  should  be.  I  must  say,  however,  that  within  a  few  moulh^  the  condition  of 
ittroeta  has  been  very  much  Improved. 

There  are  no  sunkea  tot^  in  my  district. 

The  lower  classes  of  people,  as  a  general  thing,  are  very  ignorant  an  to  matters  regarding 
hygiene,  and,  althoagh  they  have  of  Utc  improved  a  1  iitle  in  this  respect,  yet  they  do  not  scetu 
to  anderptand  the  necessity  of  wlmt  la  being  done  by  the  Board  iu  their  behalf.  For  example, 
it  is  often  the  case  that  tenants  object  strongly  to  having  their  bedrooms  properly  ven- 
tilated, notwithstanding  the  explanations  given  to  them  by  the  owner  or  the  sanitary  ofllcer. 
Occasionally  ihcy  have  positively  rcfUscd  to  hare  any  windows  made. 

While  this  is  the  case  with  the  more  ignorant,  an  entirely  diDerent  feeling  exists  among 
the  better  classes,  who  always  seem  glad  to  sec  a  sanitary  officer  visit  their  domiciles,  show- 
ing the  greatest  willingness  to  give  hlra  all  possible  information,  and  to  show  him  all  the 
ilefects  which  are  BUeceptible  of  correction,  Thla  clearly  shows  the  increasing  knowlcdga  of 
the  people  in  regard  to  hygiene. 
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T  will  adil  that  owners  and  agents,  us  a  rule,  reco^izc  the  necessity  and  usefulnMBi 
the  Board's  work,  and  tliey  always  pay  prompt  and  cheerful  attention  to  any  ordef* 
FiiggeatioDS  given  Ibcm.  My  intercourse  with  them,  without  a  slngtc  exception,  huB  been  of 
the  nio^t  pleasant  and  agreeable  kind,  and  any  advice  that  1  bare  over  giren  has  «lwaj« 
been  received  hy  ihcm  with  the  greatest  courtesy  and  appreciation  of  its  spirit. 

^mmartf  of  fianitary  Surfey,  tic. 

Number  of  tencmcnt-houfles  658 

"            private  houFcs 2,680 

"           stablefl  104 

"            other  atmctnres 62 

"            tenement-house  families 4,302 

"            tenement-house  population 1 6,590 

Average  oamber  of  families  to  a  t^cnient^house 6.601 

"            "             persons                  "                  28.60^ 

Largest  number  of  familiea  to  a  tencment-houie 25 

"            "         of  persona                   "                   108 

Total  namber  of  tenemcnt-houaos  with  watcr-eloscta 18 

'*        "                         "                with  privies  640 

"        "  •*  having  privies  without  sewer  connection. 

Number  of  market-stands 23 

**            miinufactories 53 

"           fat-rendering  establish  m  cuts Done. 

"            Btorea 838 

Respectfully  submitted : 

LUCIEX  DAMAIXVILLE,  M.  D.,  Sanilniy  Imptetar. 
Kxw  YoiK,  Janvary  1,  1869. 


DISTRICT     No.     1  1  . 

EtisilA  llAiUtifi,  M.  D.,  Sunitarff  Super} ntendi-nl. 

Sir  :  I  have  the  honor  to  auUiiit  the  followiri};  Report,  oniUodying  the  results  of  my 
labors  during  clio  past  nine  mouths  (n  the  Eleventh  Inspection  Dii^tnet.  This  district  include 
the  I8th  Ward,  extending  from  Fonrloenth  Street  to  Twenty-sixth  Street,  and  from  Sixth 
Avenue  to  the  East  River.  It  contains  110  Bf|uare« — lai^e  and  small — and  ffwr  parks,  vix. : 
Union,  Madison,  Groracrev,  and  Stnyveajnt — the  last  Wing  intersected  by  Second  Aveaue. 
or  ibc  110  squares  mentioned,  102  arc  wholly  or  partially  inhabited,  their  estimated  popu* 
lation  being  70,0iXi.  Broadway,  between  Scvcnloeiuh  and  Twenty-first  Streets,  occupies  the 
highest  elevation  in  this  district,  having  an  altitudw  of  41  feet  above  high-water  level,  and 
from  this  Blreet,  easterly,  ia  tine  principitl  sewcr-outfall  of  the  district. 

The  streets  in  this  district  devotcJ  pritietpally  to  trade  are,  Broadway  and  Sixth  Avenue 
on  the  west  side,  and  Third  and  First  Avenues  on  the  east  side ;  white  Fourth  and  Second 
Avenues  and  Avenues  A  and  B  are  also  occupied  by  numerous  shops.  Ttio  vieinitj  of 
Union  Square  and  Ihence  along  Broadway  to  Madison  Square  has  lately  been  undergoing  k 
complete  transformation,  colossal  emporiums  of  mercbandtse  having  replaced  thu  statclv 
dwelling-houses  or  insignificant  shopd  which,  until  lately,  occupied  llie  site.  In  tliiit  location, 
without  duubl,  Is  now  being  established  definitely  tho  grand  commercial  centre  of  our 
metropolis. 

The  18lh  Ward  comprises  two  great  social  divisions  separated  by  the  Second  or  Third 
Avenues,  east  of  whicli  dwell  about  iiiue-tetiths  of  its  whole  tenement-house  population,  and 
west  of  which  arc  found  almost  exelunively  the  abodes  of  the  hotter  elassefl.  As  my  duties 
havo  been  esseutially  restricted,  as  a  rule,  to  the  former  of  tbeac  two  regions,  I  shall  coqI 
the  remainder  of  this  report  to  the  enumeration  of  my  observations  therein. 

Since  the  UL  of  March,  186D,  about  whlL-h  period  was  Inaugurated  the  official  inspecti< 
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of  each  district  onlored  by  the  Board  ind  known  as  the  "  Saniury  Survey,"  my  labors  hare 
embraced  tbc  examination  of  39  square?,  all  occupied  to  a  greater  or  loftfl  citeiil  by  icnc- 
mcnt-bouaes,  ond  situated  cost  of  Third  Arcnue.  Of  this  number  S5  squares  He  en^t  of 
Second  Avenue  aud  include  all  the  tvnomenUhouses  in  Ihnt  divLsion  of  llie  district.  Con- 
Aidering  this  largo  aggregation  of  tenements  indiriduolly  inspcoted  in  the  searching  and 
critical  manner  demanded  by  the  Board,  it  is  safe  to  asaunie  that  the  facta  and  figureft 
rMulting  from  such  cxnmtuationB  are  perfectly  reliable  as  stalistics,  eiccpl  in  the  aingle 
Item  of  population.  It  U  impossible,  without  practical  experience,  to  estimate  the  difficulty 
of  obtaining  a  reliable  censu.^  in  thcAC  crowded  districti),  even  when  Tiniting  every  faintly 
and  cro88-questiuning  the  inhabitants  in  ercry  conceivable  manner.  Evasion,  falsehood, 
and  stupidity,  combine  to  thwart  one's  most  determined  efforts.  I  have  found  an  old  woman 
sittiDg  alone  in  her  apartment  of  three  little  room;},  who  informed  me  positively  that  her 
family  consisted  of  only  five  persona,  viz. :  herself,  dangbter,  son-in-law,  one  child,  and  one 
boarder ;  when,  after  a  diligent  inquiry  among  her  iieighbuum,  I  discovered  that  she  accommo- 
dated no  less  tbau  six  boarders — bow,  or  where,  it  is  difficult  to  conceive.  It  if*  quite  com- 
mon, Mpcvially  among  the  Irish,  to  find  an  apartment  of  two  or  three  rooms  in  which, 
besides  the  regular  family,  some  half-dozen  of  these  "boarders,"  consisting  mostly  of 
unmarric<l  laboKng-meu  or  mechanics,  arc  furnished  in  some  mysterious  manner  with  food 
and  lodging,  I  cannot,  therefore,  vouch  for  the  accuracy  of  my  census,  but  think  it  prob- 
able that  at  least  one-fourth  more  should  be  added  to  the  population  of  even  those  bouses 
in  which  I  have  merely  made  an  estimate. 

Tlic  following  are  the  vtatistics  of  the  Sanitary  Inspection : 

Total  number  of  tcnement-housca  survcyoil 874 

"                        "              "       inhabited BflO 

**              "       being  built 14 

"             rear      "               "         82 

'*            frame   '•              "        14 

"           stone    "             "        4 

Number  of  tvo-etory  inhabited  tcnemenuhouacs... 6 

"           three  "          •'                    "                 93 

"           four    *'          "                    "                480 

"           five     "          "                    "                243 

*'           six      •'          "                    "                88 

"          families  residing  in  the  above 8,849 

"  persona        88,263 

Average  number  of  families  in  a  bouse -, 10 

"           "            persons    **        ** 44 

Large<tt       *•             families    "        "     22 

"            "             persons     "        "     I2fi 

Number  of  tenement-houses  with  watcr-closeta ,. .,  38 

"  "  which  have  been  required  to  comply  with 

Sd  Sec.  "Ten.-house  Act"  (bedroom  and  hall  ventilation).. COS 

4th"                 '*           "      (leaky  roofs,  dangcrou-i  stairways,  etc.). .  243 
6th  "                 '*           "      (privy   and    closet   nuisances,   defective 

drainage,   etc.) 289 

6lh  and  7th       "           "      (cellars  inhabited  without  permit) 8S 

Stb  **  "  "      (daogerooB    storage  —  keeping  animals, 

etc.) 20 

9th  "  «*  **      (dirty  walls— filth— no  notice  of  owner 

or  agent) 442 

Tenement-houses  in  which  the  law  hiu;  not  been  found  violated 71 

"  desigiuled  as  "  now,"  i.  e.,  built  wltbtn  the  Usl  four 

years Ilfi 

"        ""dirty" 103 

"                            •'        "  "  model  houses ". . , , SO 


104 


The  above  hooaes  ftre  Inhftbited  u  rollowa : 

Tenomont-housca  inhahitcil  by  Iri»h 423 

"                  *'               Gornmus ft^ 

"                   "                Amtfricans ]0 

"                   "                Negroes I 

^                   "                A  mixture  of  ulioiu 882 

Tlic  Above  lioufca  arc  owned  aa  foflows : 

By  Oermfttifl SYl 

**          *'       who  ore  ftlso  re«ideDts  in  said  hou«ea 130 

"     Irisb 203 

"        "  who  arc  also  rcaidenlg  in  said  houses 64 

*•     Americans 179 

"            *'         who  arc  also  residents  in  said  houses 7 

**     other  nalionit  or  aiiknoim 47 

Areragc  rent  for  an  apartment  consisting  of  one  linng-room  and  one 

bedroom. per  montli  fS  60 

For  apartments  of  three  or  four  rooms "  12  00 

"    a  whole  floor *•  20  00 

In  the  above  tenement-houses  are  to  be  found  700  shops,  of  which  there 
arc: 

Groceries 156 

Liquor-stores Oft 

Lager-bier  saloons 69 

Cigar-shops 84 

Butcher-shops , 4B 

Bakeries 8Y 

The  rest  being  of  various  character. 
In  the  pquarcs  survi-ycd  were  found  m  nddiiion — 

Privftto  liouses  [tin  well  as  could  be  ascertained) 402 

Houses  inhabited  hy  two  families  living  separately 6S 

"             "         "    three      '*         "             "           80 

Stables  (accommodating  1,034  horses] 204 

Tlic  beneficial  results  of  the  Tenemeat-houso  Law  (o  Ihis  community  have  now  bccooie 
sa  univergally  appurerit  that  It  appears  fuperfluouti  to  discuss  the  subject,  except  with 
reference  to  a  few  addttiomil  impruvonicnts  suggested  by  the  experience  of  the  inspectors 
and  occaalouallr  illustrated  by  tiuu'uvuleut  laudlordn.  ^^ 

VetUilaiion. — I  am  able  to  dc^igniito  but  few  IcncmcnUhouscs  now  unsuppliod  with  ft^H 
proper  ventilator  in  the  roof  over  the  hull,  und  whose  bodroomst  vlh  far  as  practicable,  aro^H 
not  adequately  ventilated.     Considering  tikttt  1  have  entered  complaints  against  over  sif^H 
hundred  houses  oa  dcGcicnt  in  such  respects,  the  dlftpoHitiuii  generally  of  onrners  to  ol»cy  thft^| 
requirements  of  the  law  in  this  particular  is  a  notable  fiict.     But,  as  has  Ijccii  frequently  i^H 
pointed  out  in  previous  reports  of  inspectors,  the  pei-uliar  cunatructiou  of  many  huuscs 
modifies  or  renders  nugatory  the  salutary  pur|K)^e  of  Section  S,  unle^^ii  coneiderutioijn  of 
health  be  regarded  hk  parumouut  to  those  of  morality.     Under  circumstances,  therefore, 
where  it  w  manifestly  iniposi*ible  to  conslruct  the  necessary  transom  windows  between  .^i 
ai^accnt  bedrooms  wiiliuut  ciicrottching  upon  the  privacy  of  strangers,  a  contingency  iioC^^| 
anticipated  in  the  law,  and  where  the  Board  properly  does  not  insist  upon  the  literal  exeou.  ^^ 
lion  of  Section  2,  it  seems  e^^Hcntial  that  some  other  contrivance  should  be  devised,  such  as 
a  ventiduct  or  shaft  of  libenJ  caiibro  communicating  constantly  with  the  open  air,  or  % 
ventilating  flue  within  the  ^nll  uf  the  buUdiii^.     I  cannot,  however,  ^pcak  favorably  of  the 
hitter  method.     It  docs  not  determine  a  prnppr  t-irculation  of  air-  and  what  air  may  bare 
remained  within  the  flue  fur  nuy  leuglh  of  time  appears  damp  and  deteriorated,  which  fact' 
the  tenants  themselves  ini^tinclively  recognize,  and  when  not  disturbed  they  are  in  the  btbitl 
of  settling  up  the  apertures. 
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The  necessity  for  ventilating  the  aportmenu  of  the  poor  to  as  bauniiful  an  extent  u 
pruclicable  becomes  more  apparent  when  wc  reflect  how  slender  u  quaulity  of  even  thi« 
vitiated  air  is  allotted  them.  Uj  obnervations  give  an  average  to  each  individual  of  only 
340  cubic  f«et  tn  t»cdroomi,  and  060  cubic  feet  in  lirinf^-roomst. 

Liphiiny  of  I/aUg. — The  lighting  cf  teDcmnnt-houi^c  hallg  \e  another  imprnvcincnt  essential 
to  health  and  clcanlinees.  Of  the  1 16  bousca  designated  in  my  Sanitary  8urvey  afl  "  new  " 
(1.  e.,  constructed  within  the  laiil  four  yearx),  the  majurity  have  their  hulls  comparatively 
well  lighted  by  means  of  windows  over  the  doora  on  each  landing,  and  a  akylight  at  the  top. 
Moat  of  the  uldcr  tenements,  however,  were  constructed  without  any  reference  to  ituch  want, 
and  tbdr  balls  are  pervaded  by  a  "dim  obscurity,"  or  by  utter  darkness.  These  should  b* 
lighted  in  the  manner  of  those  more  recently  built,  above  described;  and  under  no  drcvm- 
Btancea  should  any  such  dwelling  hereafter  be  erected  witlionl  attention  to  this  important 
requirement 

Rear  Teixanad'Hotua. — Eiphty-two  tenement-housM.  or  about  10  per  cent,  of  those  thus 
far  surveyed  by  me,  are  marlied  "  rear/^  each  ouo  being  usually  situated  on  the  same  lot  with 
another  "front"  dwelling.  As  a  general  rule,  in  my  district  this  roar  class  of  houses  is 
iopcrior  to  tho  other  in  three  essential  points — vcutUatioUf  light,  and  numhcr  of  inmate^. 
These  fmildings  average  about  twenty-five  fe^'t  in  depth,  and  theru  is  almost  invariably  an 
open  space  behind  them,  allowiog  their  apartments  a  tl)roti;,;h  and-through  current  of  air, 
while  their  halls  iirc  light  and  well  venttlatc<l.  I  would  tako  occasion,  in  this  connection,  to 
mention  that  owners  are  iu  Ihu  hubit,  irhen  etccting  such  houses,  of  infringing  upon  the 
minimum  space  o«tahliahed  by  taw  as  necessary  between  front  and  rear  tenements — a  practu'c 
which  should  be  discountenanced. 

Wat/:r-Cio9da  and  Privift. — Thirty-eight  houses  arc  noted  In  my  survey  as  being  furnished 
with  water-closets  I  have  found  the§e  almost  confltontly  in  good  condition,  a  fact  which 
bears  with  some  force  upon  tho  question  of  the  adaptability  of  such  arrangements  to  tencment- 
hooscs.  1  believe  (hat,  with  a  proper  eui>ervi«ion  over  tenants  by  some  authonzfd  resident 
of  ea«h  houaei,  there  would  be  very  little  difficulty  experienced  in  keeping  In  order  properly- 
constructed  water-closets;  and  that  in  the  end  they  would  prove  more  ceounmicul  than  tho 
privies  now  so  generally  in  vogue.  The«e  privies  are,  in  my  opinion,  the  mo«^t  proU5c  and 
dangerous  source  of  atmospheric  contamination  existing  among  us.  Their  effluvium  permeates 
the  whole  tenement-house  district  during  the  warm  season,  being  perooptililo  even  in  the 
streets.  They  ore  almost  all  sc  we  reconnected,  so  to  sp^k,  but  usually  in  so  iuiperfect  a 
maiiniT  as  to  entirely  defeat  llie  intention  of  the  law.  These  facts  have  been  loo  frequently 
dilated  upon  in  previous  reports  to  need  any  furtlier  elaboration. 

Draina^  of  Art^»^  CeUant^  and  Yardi, — rj>on  assuming  my  (Unctions  of  Inspector,  1 
perceived  that  very  little  atteuliou  had  been  givt-u  to  the  drainage  of  areiis.  I  have  never 
neglected  dirccUng  the  attcntioo  of  tho  Board  to  tills  point,  and  hare  generally  seen  tho 
desired  object  accomplished.  Tins  should  certainly  be  regarded  as  one  of  the  most  im- 
portant means  for  insuring  the  salubrity  of  a  dwelling.  With  regard  to  yards,  tlic  fact  that 
many  arc  unpaved  renders  the  subject  of  their  proper  drainage  a  difficult  one.  The  surface 
of  such  yards  is  always  irregidar,  and  stagnant  water  accumulates  in  the  depression.*.  No 
yard  can  be  adequately  drained  unless  it  be  well  paved.  The  cellars  in  my  district  arc 
generally  kept  clean,  and  arc  mostly  dry.  A  few,  however,  m  the  vicinity  of  the  East  Uiver, 
arc  subject  to  occdsioual  inundation,  being  situated  on  ground  originally  marshy,  and  trav- 
ersed by  streams.  In  most  of  these  instances  a  drain  connecting  with  the  scwcr,  or  a 
thorough  cementing,  has  been  eOTcctual  in  remedying  the  evil. 

Ba$ema%t  DtcelliaffH. — There  has  been  very  little  cause  for  complaints  on  this  score  against 
the  houses  of  my  district.  It  has  been  found  practicable  to  Improve  many  basements,  so  as 
to  render  them  habitable;  and  in  hut  few  cases  have  I  deemed  it  noceasary  to  rcoororocnd 
t!ie  actual  vjcation  of  any  such  dwelling. 

Oarhoffc. — Tho  question  uf  how  to  dispose  of  the  garbage  daily  aoouraulating  In  tenement- 
houses  is  one  which  has  been  so  frequently  and  fiilly  discussed,  that  it  would  appear  to  have 
been  exhausted  without  tho  discovery  of  any  adequate  solution.  Certainly  no  n^gulation  of 
the  Doard  of  Hvalth  can  be  eHicieut  in  suppressing  the  obnoxious  practico  of  casting  this 
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refuse  into  the  street*  unless  seconded  by  the  cttrnest  and  delormincd  cfforU  of  the  police 
and  that  such  efforts  can  bi*  employed  cfloctually  \a  shown  in  all  the  lirge  European  chies. 

FiltAjf  8lnetg.—Thc  streets  of  the  18th  Ward  cost  of  Third  Avenue  hmve  been,  doling 
my  term  of  service,  dirtjr  as  a  rule,  and  some  of  them  horribly  filthy.     The  contrsetcirs  h* 
not  perfonncd  theJr  duties  with  the  regulnritj  demanded  by  their  eogagements.     West 
Third  Avenue — the  streeta  being  moeily  taken  care  of  by  private  subscriptioii — have 
erally  been  clean. 

Pacfnienit  and  OuUen^ — ^These  are  in  excellent  condition  wodt  of  Second  Avenue.  In  ■ 
few  places  the  Nicol^on  pavemcnl,  or  some  modification  of  it,  has  been  constmi'led  ;  uid  it 
seems  to  be  well  adapted  for  quiet  nolghlwrhoodit.  Tlic  concrete  which  has  been  laid  orw 
other  pavements  has  proved  a  complete  failure,  and  nn  intolerable  nuisance.  Kast  of  Secmd 
Avenue  the  streets  are  not  well  paved,  and  the  gutters  ar«  generally  in  faulty  conditioiL,  not 
corresponding  to  the  established  grade,  and  having  stagnant  pools  at  frequent  intervals.  If 
the  attention  of  the  sanitary  police  were  exclusively  direoted  to  the  regnlaUon  of  gutters  in 
tenement-house  dUtricts  for  a  period  of  six  months,  I  believe  that  the  health  of  the 
would  be  benefited  materially. 

Stable*. — 1  have  inspected  about  200  sLiblcs,  accammodating  some  3,000  horses.  II 
of  these  structures  nrc  in  exccllout  sanitary  condition;  but  in  advancing  toward  the 
River  one  discovers  numerous  rows  of  diUpidatoJ  shanties  devoted  to  this  purpose,  which 
have  usiiallr  found  filthy,  and  with  no  receptacle  f(ir  iho  deposit  of  manure  prior  to  IM 
removal.  It  appears  harsh  and  unnecessary  ui  such  cases  to  insist  upon  the  construction  of 
a  manure-vault  such  as  the  law  specifies;  but  an  adequate  light  box  is — very  wisely — re- 
garded by  the  Bourd  us  fLitfiUing  all  indications.  This  plan  has  usually  been  checTfulIy  car- 
ried oat  by  the  proprietors  of  Huch  establishments,  the  majority  of  which  are  now  very  much 
improved. 

I/otit€-kecper*, — ^Tlie  plan,  proposed  by  the  Sanitary  Superintend  en  t^  of  endeavorin; 
secure  an  authorized  house-keeper  in  every  tenement- house  is  supported  by  such  pal 
argumentis  thai  there  can  be  no  question  of  its  utility.     That  it  is  practicable  is  now  w 
illustrated  by  many  examples  of  superior  tenemcDt-honscs  thus  superintended. 

Ftidoria, — la  the  eastern  section  of  this  district  there  arc  numerous  and  cxtensirc  f4Ctari< 
and  founderies,  the  sanitary  state  of  which  is  quite  generally  £iir.  Uany  of  these  I  have  founA' 
deficient  in  suitable  privy  accommodalion  for  the  crowd  of  men  employed,  in  some  oases 
this  van t  having  been  cuttrely  disregarded :  the  result  of  which  was  a  condition  of  thiogs 
bolter  imagined  than  described.  There  has  never,  however,  in  these  instances,  been  any 
diflSculty  in  obtaining  a  prompt  complionco  with  any  oi-der  of  the  Board,  Tbe  mwt  citcnsiTQ 
works  in  the  district  are  Ibosc  of  the  two  Gas  Companies~-tlic  *'  Xew  York  '*  and  the  *'  Han 
hattan."  They  occupy  together  about  eight  squares,  at  ditTcrcnt  points,  near  the  rivi 
margin  ;  much  of  this  space  being  devoted  to  the  storage  of  their  immense  supplies  of  coaL 

Tbo  Manhattan  Company  obtains  water  for  the  purification  of  gaa  from  a  remarkable 
spring,  with  the  existence  of  which  few  persons  in  New  York  arc  aetpiainlCH).  It  is  situated 
near  the  centre  of  the  squaio  iKiunded  by  Fourteenth  and  tirtcenth  Streets*,  and  Avenues 
and  B,  and  was  formerly  known  as  the  *'Stuyvesant  Tea  Fountain."  The  welt  is  twel 
feet  in  diatnolor,  and  only  fifty  feet  deep ;  and  supplies,  by  menns  of  a  sleam-puuip,  the 
enormous  quantity  of  100  gallons  of  water  per  minute,  day^and  night.  This  is  convoyed  to 
the  works  through  a  pipe  several  blocks  in  leiiglh. 

MarkfU. — A  substAutial  and  imposing  public  market  has  just  been  completed  between 
East  Sixteenth  and  Seventeenth  Streets,  on  the  river  side.  It  is  oxcecdingly  well  dnuncd 
and  ventilated,  and  has  an  area  of  about  60,000  square  feet.  An  extensive  pier  Is  to  be  coo- 
nccted  with  it;  and  a  ferry  to  Long  Island  is  projected, starting  from  the  immediate  vicinSty. 
These  improvements  have  given  a  greatly- in  creased  importance  to  surrounding  property- 
and  this  section  is  evidently  al>otit  to  undergo  a  umterial  change  fur  the  better. 

Slate  of  ffeafth  (iuriiiff  tfie  Yrttr. — There  has  been  a  retnarkable  condition  of  health  p 
vailing  in  the  18th  Ward  during  the  year— inlcrnipted,  however,  by  the  general  epidemic 
smalt-pox — of  which  UOcascJ  occurred  in  this  district.  There  appeared  one  outbreak 
typhoid  fever  in  February^  at  No.  -407  East  Eighteenth  Street,  involving  nine  cases— fo 
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being  malignaut,  ond  one  fntal.  They  all  eihibiU'tl  wcU-denned  svmptoms,  witli  llic  exception 
tbtit  JiarrlKL>(L  was  present  iu  only  three  mscs.  The  whole  of  thorn  were  under  the  charge 
ol  Dr.  G.  L.  Ntiwcuiub,  auJ  mere  treated  with  remarkable  skill  und  Bucoesa.  The  origin  of 
UiU  disease  \a,  undoubtedly,  to  be  attributed  to  the  uncommonly  wrctclted  condition  of  the 
premises  to  which  it  vns  continetl,  every  circum&tuuoc  being  present  which  udgiit  prumote 
ltd  derelopment — bad  Tcntilaiion,  defei^tivc  drainage,  nod  abundant  filth.  The  dwelling  and 
yard  were  thoroughly  cleaned  and  disinfected  immediately ;  ond,  having  oboctly  aderward 
come  into  poseessioa  of  a  new  proprietor,  the  place  was  metamorphosed  into  quite  a  model 
tenement.  Uad  not  the  roost  peremptory  measures  lieeii  adopted,  the  whole  neighborhood 
would  probably  have  become  infected. 

Staii$Hc$  rciatinff  to  Tcnancnt-houtei. 

Total  number  of  equarca  surroyed 110 

"  '*  tenement-houses  surrcyed ■ 921 

"  •*  other  dwelUngB  "        * 2.flM 

"  "  otables  "        427 

"  "  other  Btmcturea         "        S20 

Total  number  of  tenement- houses  snrveyed. 031 

**  "  families  in  the  aborc fl,207 

"  persons  "  89.748 

Average    **  families  "  10 

"  "  persona  "  48 

Largest     "         funiilies  in  one  house S2 

«  "  ptrsons  "  ISa 

Total         **  tenement-houses  with  water-cloects 43 

'*  **  "  "    privies 879 

Taking  a  geuend  view  of  the  Eleventh  Inspection  District^  \U  tenement-house  portion  may 
now  be  regarded  as  In  comparalirely  admirable  condition — even  my  limited  period  of  acnriee 
having  witncaaed  ra<tt  progress  therein.  The  population  are  becoming  interested  in  the 
exertions  put  forth  to  mitigate  the  essential  evils  which  surround  them,  and  arc  beginning  to 
show  their  appreciation  by  whatever  assbtance  -they  eon  lend.  This,  of  course,  i»  the  founda- 
tion  of  all  progress  in  sanitary  reform.  What  Is  particularly  conspicuous,  also,  ia  a  decided 
improrement  in  the  class  of  owners.  It  will  be  obserred,  by  rofcronce  to  my  statisties,  that 
nearly  one-fourth  of  all  the  owners  reside  in  their  own  tenement-houses,  which  are  generally 
kept  elcan  ou  that  account.  The  rest  of  the  owners  are  mostly  men  of  respectability,  easily 
induced  to  satufy  the  demands  for  sanitary  reformation. 

Respectfully  submitted : 

CEAS.  P.  RCSSEL,  M.  D., 

Sanilorjf  Imtpector. 
Nsw-  York,  January  1, 1870. 
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DISTRICT    No.    12. 

To  Elisha  H&Bms,  M.  D.,  Sanitary;  SitperinUndenf. 

.*nir:  I  have  the  honor  to  present  the  following  report  of  my  sanitary  labors  in  IheTwcinb 
Inspection  District  during  itjc  past  twelve  monlhut. 

The  Twelfth  District  inclmles  that  portion  of  the  city  of  New  York  knonn  aa  the  20th 
Ward,  and  is  bounded  north,  by  Fortieth  Street ;  cast,  by  Sixth  Avenne ;  south,  by  Twenty. 
sixth  Street;  and  west,  by  tlic  Hudson  River. 

A  small  portion  of  the  district  is  occupidl  by  firat-class  residences,  and  the  remainder  de- 
Totod  to  retail  trade,  monuniotures,  the  residences  of  the  mechanic,  the  business  man  of  mod- 
erate means,  and  -Oic  Icocment-housc  population.  The  avenues,  extending  in  a  direction 
nearly  north  and  »outh,  are  almost  wholly  devoted  to  busines*,  the  first  story  of  each  build- 
ing bcbg  occupied  for  such  purposes,  the  proprietors  usuiiUy  residing  iu  a  part  or  the  whole 
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of  the  nppcr  portion.     Stany  of  lh«e  buddings  nre  occupied  above  the  first  floor  Aa 
mcnl-liouses,  ilie  owner  or  lessee  reserring  to  liimseir  the  Iwtler  portion,  anil  letting  the  re- 
mainder to  three^  four,  or  fivo  fAmtlEc.4,  as  the  case  may  be, 

Tlie  8treeti<,  crossiog  the  avenues  at  ri|;ht  tuples,  vary  more  coDsiderabty  in  tlic  style  aad 
stracture  of  their  building?!,  as  well  as  the  circumstances  and  condition  of  the  occupaaUt. 
With  the  exception  ofTliirty-fourth  Street,  the  better  claf>9  of  private  bouses  may  he  seen  in 
that  portion  of  tlic  district  bounded  by  Kighth  and  Ninth  .Vvenues,  Twenty^cvcnth  and  Thir- 
ty-Bfth  Strectjs.  The  remaining  portion  consists  of  a  mixed  clofis  of  buildings,  tlirre  being  a 
large  number  of  tcoement-hou»es,  among  which  arc  Riingled  some  of  the  better  cla*3  of  pri- 
vate dwellings,  factorii'it,  workshop;^,  and  bueinesa  places  of  nlmost  every  de&cription.  In 
the  northwestern  corner  of  the  difltrict  are  congi-ogated  the  fut-meltcni,  gut-cU'-incra,  and 
oLlicr  ofTensivc  occupations,  rendering  the  locality  particuUHy  noted  for  the  nuiiiincea  withia 
itfl  limits. 

The  t^ipography  of  tlio  district  U,  willi  slight  variatiom,  a  r^plar  descending  grade  toward 
the  south  and  west,  the  highest  elevation  above  tide-water  being  at  the  corner  of  Fortielli 
Street  and  Sixth  Avenue.    From  this  point  the  grade  is  descending  to  the  south  and  we«t  as 
far  as  Eighth  Avcntie,  where  the  grade  i.i  ascending  to  Ninth  Avenue  in  ull  the  streets   from 
Twenty-nhith    to  Fortieth.     Another   irregularity   is  on   Tenth   Avenuo,   where  ihc  gTAde 
descends  from  Thirty-fifth  to  Fortieth  StrtH-t     These  constitute  the  principal  exceptions  to 
the  general  grade  of  the  district.     From  Tenth  Avenue  the  grade  ts  gradually  descending  to 
the  line  of  Twelfth  Avenue,  where  ttie  average  elevation  of  the  graded  portion  is  six  feet; 
though  there  is  a  Urge  portion  within  this  line  that  b  not  yet  graded,  and  a  considerable  ex- 
tent known  na  "  water-lots,"  yet  to  be  "  filled  in  '*  or  reclaimed  from  the  river.     Most  of  the 
ground  west  of  Tenth  Avenue,  and  south  of  Thirtyuecond  Street,  has  been  so  reclaimed,  the 
original  bank  of  the  river  having  extended  from  near  the  corner  of  Twenty-sixth  f^lrcet  and 
Tenth  Avenue,  to  Thirty-fourth  Street  and  Eleventh  Avenue.     Nearly  all  north  of  this  point, 
and  west  of  Eleventh  Avenue,  is  "hlled-in  "  ground.     The  natural  water-courses,  with   one 
exception,  flowed  In  a  westerly  direction,  nnd  discharged  Into  the  fiudson  River ;  and,   from 
near  the  mouth  of  the  principal  one,  there  extended  a  narrow  strip  of  marshy  ground  Tarv- 
ing  from  300  to  TOO  feet  in  width,  next  to  and  parallel  with  tl)e  shore,  from  Twenty-seventh 
to  Thirty-fifth  Street.     Another  considerable  tttrenrn  took  a  northerly  course  along  the  tI- 
cinity  of  Tenth  Avenue,  and  was  l>ordered  by  a  strip  of  marshy  ground  some  200  foot   in 
width.     It  13  in  these  localitic-*,  particularly  the  Liltv-r,  llmt  wc  flee  some  of  the  heavy  rates 
of  aumraer  mortality  of  the  20th  Ward,  and  where  deep,  thorough  drainage  is  needed,  as   is 
evinced  by  the  damp  cellars  and  basements  oocujiied  by  the  poorer  clasics.     The  principal 
direction  of  the  sewer  out-fall  is  west,  though  that  of  a  portion  of  the  sewern  is  not  direclly 
so.     A  main  sewer  in  Eighth  Avenue,  which  is  below  the  level  of  t!ie  Serenlh  and    Ninth 
Avenues,  recelvoa  the  contents  of  the  cross-street  sewers  from  both  directions.    At  Thirty- 
fifUi  Street  the  grade  commences  to  descend  in  both  directions,  north  as  far  as  the  Thirty- 
ninth  Street  sewer,  and  south  as  far  as  the  Twenty-third  Street  eewer*  these  two  eross-strcct 
sewers  receiving  the  sewage  from  the  greater  portion  of  the  district.     The  street  sowers 
west  of  Ninth  Avenue,  where  the  grade  begins  to  descend  tonard  die  west,  generally  dis. 
cliarge  uito  the  Eleventh  Avcuuo  sower,  which  conducts  its  contents  into  the  main  scwcr  in 
Twonty-third  Street;  and  thus  the  river  at  the  font  of  West  Twenty-third  Street  is  made  the 
receptacle  for  a  greater  portion  of  the  sewage  from  the  Twelfth,  bc^idvM  that  from  a  p.irt  of  the 
Tenth  Distriet.     The  Eighth   Aveime  sewer,  being  thus  made  the  conduit  for  the  sevngc 
and  surface-water  of  so  largo  a  portion  of  the  district,  is  souietmies  a  seiioui;  detriment  to 
the  celUra  and  basements  on  the  avenue,  particularly  between  Thirty-lifth  and  Thirty  Bcvcnth 
Streets.     During  very  heavy  showers  of  rain,  tlie  leaders,  house-draloH,  and  sLroet-bu^ins,  pour 
their  contenti  into  the  (tcwor  with  -tuch   force  and  In  such  ToIuuie.i,  tliat  llicsc  cellars  and 
basements  are  sometimes  Hooded  by  the  contents  of  the  sewer  being  forced  baek  through 
the  house-drains,  sinks,  and  water-close U4.     The  Coo  limited  capacity  of  the  house-drains  to 
discharge  readily  the  water  received  from  tlio  leaders,  or  the  want  of  proper  veniilatlou  in 
the  sewer  itself,  presenting  an  atmospluTie  rcsidtnncc  to  the  diachargo  from  the  house-dnuos,  ^ 
may  either  or  both  have  the  effect  to  force  back  the  water  by  prvveutlug  its  free  discharge 
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into  the  sewer.  Many  of  these  boflements  are  occupied  as  stores,  workflhops,  and  dvcllines, 
and  when  tliii  acctilcnt  occurs  it  is  osuolly  attended  hj  more  or  less  damage  to  property  si 
well  M  detriment  to  health. 

The  rutlowing  is  a  summary  of  inspectorial  labor  performed  by  me  during  llic  past 
twelve  months : 

luqtections  and  rcinspccUons  of  tenement-houses 1,259 

'*                          **                  prirute  dwellings 567 

"                          "                  basements  and  cellars.. 100 

"                          **                  packing- houses. 8 

'»                          **                  docks 13 

**  **  rendering -establishments,      including 

tripe  and  gut  cleaning,  soap,  candles, 

etc 83 

"                            "                    sUbles 161 

"                          "                  tanneries  ond  wool-pulling 6 

"                          "                  schools 10 

**                         "                  shanties 02 

"                          **                  tiiunping-grounds  and  manure-heaps. . .  Ifl 
'^                          "                  &laughter-hou»i-s,   including  bide  and 

fat  houses. 21 

**                          "                  distilleries 7 

"                        "                 yards,  areas,  etc. « 15 

*'                          •'                  open  Rud  sunken  lots 13 

"                        "                 factories 21 

"                          "                  limekUtt. 1 

**                          "                  coses  of  smaU-pox 28 

Vaccinations 508 

luspections  and  rciniipcclions  of  CASca  reported  cholera 9 

About  the  middle  of  May,  smallpox  appeared  in  93d  Street,  between  Seventh  and 
Eighth  Avcnuefl,  In  some  crowded  front  and  rear  tcuemcnt-houses,  and  had  spread  to 
screml  families  before  the  fact  became  known  to  any  of  the  Gourd's  officers.  Upon  letiming 
this,  I  visited  the  locality,  called  on  and  offered  free  vaecinaiion  to  cveiy  family  on  the  block. 
Many  aeeeptetl  the  offer,  and  others  were  persuaded  to  ro  to  their  family  physiuians,  or  to 
the  Dispensary  for  the  necessary  protection.  Tlie  result  of  ihia  effort  was  to  arrest  at  once 
the  further  fpread  of  tlie  disease  in  this  locality.  About  Die  same  time  the  disease  appeared 
In  West  SVth  Street,  bctwec'n  Ninth  and  Tenth  Avenues,  in  a  rear  tenement-house  which 
stands  wlthiu  two  fuet  of  a  similar  house  on  the  rear  of  the  adjoining  lot  on  28th  Street, 
being  a  convenient  hittus  for  the  propagation  and  spread  of  Ihc  contagion.  I  likewLte 
visited  and  oflbred  free  vaccination  to  the  nevcral  families  residing  in  the  front  and  rear 
houses  of  thia  neighborhood,  both  on  27ih  and  28th  Streets,  which  effort  was  succcj^sful  in 
arresting  any  further  spread  of  the  disease  on  thi^  square.  The  disease  now  breaking  out 
anew  In  various)  portions  of  the  city,  the  Board  authorized  the  organlzution  of  a  plan  for  n 
similar  vitfilation  to  llie  entire  poor  and  tenement-house  population,  for  the  purpose  of 
afibrding  grutuitous  vaecinaiion  to  all  who  would  aeeept  of  it.  In  the  Twelfth  District,  1,088 
vaccinations  were  thus  effected  by  authority  of  Ibe  Co&nl,  and  probably  as  many  more  by 
private  phyi(ician»  and  at  the  Dispensaries,  during  the  month  of  June.  My  own  duties  in 
furthering  the  execution  of  this  work  consisted  in  obtaining,  inspecting,  and  distributing 
the  proper  supply  of  virus,  for  the  details  of  which  I  refer  you  to  the  special  report  on  the 
f  ul)jeet.  I  have  only  to  add  on  tliia  lubject,  that,  since  tlie  completion  of  this  great  work 
(July  7th),  only  four  cases  of  small-pox  or  varioloid  have  been  reported  from  the  TwelAh 
District 

During  the  summer  nine  cases  of  reported  cholera  were  referred  to  me  for  investigation 
and  report,  four  of  which  were  fatal.  Of  the  latter, /wa^-mor/fm  examinations  were  made 
of  two,  revealing  the  l-uu9c  of  dt^th  in  one  to  be  ruptnre  of  the  utertM  cnnnectcil  wiili  crim- 
inal abortion ;  and  in  the  other,  idceratlon  and  perforation  of  the  appendix  vermifortnis.    Of 
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tb«  other  two,  both  were  nrer  flxty  years  ol 
arengc  iUndArd  of  health.  One  was  seiud  with  violent  parfnsg  ukI  TomiUng  after  r^ 
turning  from  a  picnic,  and  tlio  other  waa  taken  aick  io  the  rauntrr  and  brought  bome  ia 
that  condition.  Each  one  lived  f^'vcral  daja  after  the  attack.  Of  thoac  who  recovered,  aO 
were  caaca  of  aerere  chulc-m  uiorbut*,  or  choleraic  diarrhcea,  clearljr  traced  to  MiD«  lab* 
prudence  or  irregalaritj  on  the  part  of  the  patient. 

Tlie  above  summary  of  in«pcctiona  and  rcinapecUons  incladcs  the  sanitary  surrey  and 
the  rarioufl  reaponscs  to  cilizena*  complaints,  besides  irpccial  attention  to  the  more  a^^rrm- 
rated  nnjisancea  with  which  we  have  had  to  deal,  mo&t  of  which  ore  congregated  in  the  nortli- 
vcstem  part  of  the  district,  in  ihe  form  of  fat-melting,  tripe  and  gut  cleaning,  ofljii.bot]liig; 
aoflp-grcaae  melting,  dumping  grounds,  manure-boats,  and  rarious  kindred  nuisance*  wttfi 
which  this  locality  aboundj). 

Tbo  portion  of  mj  district  to  which  the  sanitarf  sanrej  has  been  completed,  U  bounded 
by  Fortieth  and  Ttiirty-^ixlh  S(rcot«,  Kixth  Avenue,  and  the  river.  Tins  surrey  iodudes  aoi 
only  the  tcnpment-hoiifes,  but  private  dwellings,  slianUc?,  and  buildings  of  ererj  descrlp- 
linn.  In  prosecuting  thiit  survey  I  hare  sdhercd  strictly  to  the  blank  forms  prepared  for  Che 
purpose,  making  the  iuqniry  rvgnrdiug  tenement-houi^c*j  complete  and  exhAOFtive. 

The  following  is  a  tabulated  Htati^ment  of  the  labors  pcrfonned  in  the  course  of  this  Car- 
rey, though  duties  in  various  portions  of  the  district,  and  frequent  calls  to  the  Central  OfBe« 
on  ipccial  duty,  hnre  considerably  interfered  with  its  rapid  proaeention : 

TcDcment-houses ,..,,... 429 

Prii-ttt«  dwcUinga 700 

Shanties 9S 

Stabler I M 

Factories 18 

Added  to  thts  is  a  large  number  of  miscellaneous  buildings  not  classified,  including  Abat' 
Place,  with  the  docks,  dumping-grounds,  etc.,  in  thnt  ricinity. 

The  various  points  of  sanitary  interest  olwerrcd  and  notcn!  in  the  course  of  this  survey 
were:  size  and  condition  of  the  house,  and  of  thcunoccupic<l  area;  the  vcuttbtioD,  drainage, 
condition  of  c<.>llnrs  and  ba.«ctncnt«,  privies,  water-closets,  etc.,  together  with  various  other 
points  necessary  to  complete  the  inquiry.  In  the  course  of  which  tlio  following  statutics 
were  gathered : 

Ko.  of  families  residing  in  tenement-houses 2,702 

»     "  persons        "                  '•              "     1 1,2B7 

Largest  number  of  families  in  a  tenement-house SO 

"            **              persons"             "           "      98 

Na  of  tencmont'liotises  with  water-closet? 02 

"     "          "             "        "      privies. 877 

"    '*          "            "      connected  with  sewer 309 

SmftUest  space  In  cubic  feet  per  occupant  in  living-rooms 140 

"          *'            •*        "                  "          "  bedrooms 78 

Arefage    "            "        "                 "         '*  living-rooms 433 

»           "            "        "                  "          "  bedrooms 897 

rrivale-housc  population 6,812 

Slianty                   "          498 

Whenever,  in  the  course  of  this  aurver,  any  neglect  of  sanitary  requirements,  or  violations 
of  the  TeDcmenUhousc  Law,  have  been  observed,  these  have  l»ccn  promptly  reported  to  the 
Board,  and  the  resiwctive  owners  or  agents  notiGcd  to  remedy  the  defect  or  abate  the  nul- 
sauec  without  delay.  In  this  way  the  law  has  been  enforced  throughout  the  entire  portion 
of  the  district  in  ivhicli  the  survey  has  been  completed,  both  os  it  regards  tenement-houses, 
and  tlie  various  other  sanitary  requirements,  with  pi-rhaps  o.  few  exceptions  where  suits  ai« 
still  ponding,  or  the  necessary  alterations  in  the  course  of  completion. 

It  has  also  been  my  practice,  in  responding  to  a  citizen's  complaint  in  any  portion  of  the 
district,  to  not  only  iavestigalc  tbo  specific  cause  of  complaint,  but,  if  a  leaemeot-house  be 
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the  BubjccCf  it  hta  beon  thoroughly  inspocled  with  reference  to  ha  coiiforoiity  or  uon-coQ- 
fomiitjr  to  the  TcnciiicDt-house  Law  ;  nnd  in  this  ntnnncr  n  large  numbrr  of  tenement- ho  uses 
haTe  been  put  in  the  rcquircil  condition  outside  of  that  portion  of  the  district  In  n  hicU  the 
i&uHarjr  survey  has  beon  completed. 

The  results  of  roj  experience,  in  applying  the  improrementa  required  bv  the  Tcnenient- 
housc  Law,  have  been  euiin«ntl;r  BAtiefactory.  The  enbjcct  uf  rcntilation  alone  ntid  ihe  irn- 
proTetnentfl  made  therein  have  received  full  ottcntioD,and  contributed  largely  to  the  comfort 
and  eheerfulnei^d  of  lenemenl-bousa  occupant.s.  ThiH  is  seen  in  the  dimiuiHbed  nuioimt  of 
liclueu  and  mortality  in  tenement-houses  since  these  impri>v  urn  cuts  have  been  introduced. 
It  Is  seen  lu  the  expressions  of  satiefactlon  and  gratitude  vith  which  the  inspector  is  greeted 
at  kU  final  visit  for  rcinspection  regarding  the  extent  and  character  of  the  improvements 
made.  It  is  also  mod  In  the  increased  wtUingness  on  the  part  of  owners  to  not  only  comply 
with  the  rc<|uiremenl«  of  the  luw,  but  to  do  whatever  may  be  necessory  for  the  welfare  and 
comfort  of  iheir  tenant?.  As  a  foul  atmosphere  and  filthy  surrouudings  not  only  beget 
physical  diseas<;  and  death,  but  also  tend  to  degenerate  the  niorat  and  intellectual  status  uf 
ihoM  constantly  exposed  to  such  InflucTice^,  so  will  pure  air,  uninterrupted  sunlight,  and 
cleanliness,  conduce  to  improve  tho  health,  increase  tlie  physical  as  well  as  the  moral  and 
intellectual  energies,  and  thuB,  to  a  certain  degrei*,  elevotc  the  entire  condition  of  the  tene- 
ment-house population.  Owners  are  be<;inning  to  appreciate  this  fnet,  and  hence  are  not 
only  witling  to  comply,  but  often  roanifeiit  on  anxiety  for  information  concerning  the  spirit 
and  reipiirements  of  the  law,  without  waiting  for  a  formal  notice  from  an  officer  of  the 
Board.  By  this  course  they  not  only  comply  with  the  law  and  thus  escnpe  its  penalties,  but 
by  improving  the  condition  of  their  tenants,  morally  ns  well  os  physically,  they  prepare  iho 
way  for  a  more  speedy  and  available  income  from  their  investments.  The  same  is  irne  in 
rcganl  to  improvements  in  drainage,  cleanliness,  and  repairs.  Whatever  eflbrt  is  made  to 
render  tenant-bouses  cheerful  and  attractive,  will,  in  a  large  minority  of  coses,  develop  a 
responsive  rfTurt  on  the  part  of  the  occu|>anls,  not  uitly  in  regard  lo  the  condition  of  their 
domiciles,  but  to  a  lilie  improvement  in  their  own  personal  habits,  and  every  thing  that  tends 
to  devate  them  in  the  scale  of  hunmnity.  I  have  seen  this  result  in  repeated  instances,  as 
shown  by  more  thorough  scrubbing  of  the  floor?,  the  more  frequent  whitewashing  of  the 
walls  and  ceilings  of  the  apartments,  tho  greater  care  in  disposing  of  the  gnrbiige,  and  the 
more  cheerful  and  tidy  appearance  uf  the  tenants  themselves.  It  must  be  conlositcd  that 
there  are  some  so  degraded  as  lo  defy  every  eflbrt  loolcing  toward  Ihe  amelioration  of  their 
condition ;  but  these  cousUtute  the  exception  rather  tliuu  the  rule,  and  should  not  retard  the 
work  of  improvement. 

The  necessity  for  these  Improvemenla  may  be  seen  by  glancing  over  the  sheets  contain* 
Ing  the  records  of  the  sanitary  survey,  particularly  the  columns  in  which  arc  recorded  tlie 
items  of  cubic  space  in  the  living  and  sleeping  rooms.  It  is  now  generally  conceded  that 
each  iudlvidiial  should  enjoy  a  well'VeDttlated  space  of  1,000  cubic  feet^  or  the  constant 
supply  of  10  cubic  feet  of  fresh  air  per  minute ;  and  hence  the  ncce»6ily  for  malting  use  of 
all  available  means  of  affoi-ding  the  best  ]M)ssible  metho<la  of  ventilating  these  pent-up 
apartments  is  apparent;  and,  moreover,  the  actual  improvement  in  the  condition  of  the 
tiecupiints  of  those  hourtea  which  have  undergone  the  required  alterations',  and  the  marked 
change  which  the  Ins[>cclor  perceives  in  the  condition  of  the  atinosphcro  of  tho  apartments, 
arc  fvilly  demonftnitive  of  the  wisdom  of  this  section  of  the  Tcncmcnt-housc  Low,  and  tho 
necessity  for  its  enforcement.  Lighting,  cleaniag,  ond  houae-drainagc,  are  also  matters  of 
vast  importance  to  tenement-houses.  Very  few  of  the  tenement-houses  in  my  district,  par- 
ticularly the  halls  and  middle  bedrooms,  arc  sufficiently  lighted.  In  a  few  instances,  the 
veutiUUug  shaft,  with  which  the  bedrooms  have  free  communication  by  means  of  large  win- 
dows, improves  them  a  little  both  in  light  and  ventilation.  But  even  this  aflbrds  no  direct 
sunlight,  so  important  to  a  high  degree  of  sanitary  excellence.  The  upper  hulU,  by  means 
of  slty'ligbta  or  windows,  receive  more  or  less  of  the  Bun*s  rnvA  at  certain  hours  of  the  day, 
and  give  an  air  of  cheerfulness  In  the  entire  floor.  Ilou^e-drainAge  is  also  receiviug  much 
more  attention  than  formerly.  Unless  the  sink  waste-pipes  are  properly  supplied  with  traps, 
ofllniriTe  odors  are  constantly  escaping  therefrom,  and  contribute  not  a  little  to  the  iosalu- 
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britj  of  the  apartments.     Tbo  scvcr-pipes  arc  also  bettor  cqnstrudcd  and  Ur  Itfss  oflcmsi 
ihftQ  were  the  oU  briok  or  wooUeu  draiQ.->,  ihat  were  eonsiantlv  gouhig  out  of  order 
alloving  oQWnsive  odors  to  escape,  impreguating  thu  lioufle  with  aefper-gascs,  to   ibe  grcml 
anooyaoce  of  the  oecupants. 

There  U  not  ito  much  overcrowding  of  tenement-houfles  ia  mj  district  as  fn  stnnc  of  the 
lower  wards,  neither  do  we  find  the  close  packing  of  hoiuM  ?o  general.  There  are,  howcr«r, 
fionie  localities  wliure  a  square,  or  a  portion  of  a  square,  ia  oceupied  by  four  solid  rows  of  frtni 
and  rc&r  tcuenient-house^,  the  latter  Btandbig  "bock  to  tuick/' or  with  perhaps  a  narroir 
epa^e  of  two  feet  or  less  between  the  rear  walitt,  which  is  usuull^  the  roeqitacle  for  the  rm- 
tious  coat-off  and  refuse  matter  which  i£  thiu  disponed  of  in  the  moat  conTeniont  luanner. 
These  narrow  spaces  often  become  filthy  and  offensive  from  this  cause,  and  from  their  narrow 
HmiU,  rendering  it  oAeu  difficult  if  not  Impossible  to  clean  them,  they  may  be  regarded  «• 
amoug  the  peminnent  nutfiances  in  connection  with  rear  tenement-bouses.  These  rear  houBea 
however,  generally  bave  the  advanta;^e  of  through-ventilation,  and  hare  no  room^i  that  do  not 
comnmuivate  directly  with  the  external  air,  wtiich  compenttates  in  part  for  the  fault  in  loc»> 
tion.  i 

Frequent  and  thorough  cleaning  of  the  interior  of  these  domidlcB  cnnstitntea  ADOtfaer' 
impoitant  r^anitiiry  measure,  though  one  more  difEeult  to  enforce  than  most  of  the  other  pro- 
vj^iuns  of  the  Tenement-house  Law.  The  stairs,  hull  floont,  as  well  as  those  uf  the  nparu 
mcnts,  the  wall?,  ceilings,  and  standing  wood-work,  need  constant  attention  in  onler  to  fi 
them  from  the  various  animal  exhalations  with  which  they  become  saturated.  The  sects 
of  the  hiw  wliich  requires  Inndlordii  to  wliiti-wanh  the  walls  and  ceilings  of  the  halU  lwic« 
year,  is.a  step  in  this  direction,  and  often  begets  a  epirit  of  emulation  on  the  part  of  tli« 
tenants,  resiilling  in  more  attention  to  cleanliness  through  the  entir*^  houi'e.  "Where  a  tene- 
ment-house Is  under  the  cure  of  an  efficient  Buponntendent,  residing  on  or  near  the  premi«c«, 
and  held  responsible  for  iti;  condition,  as  well  as  that  of  the  cellar,  privy,  garbage,  etc,  we 
find  much  less  cause  for  complaint  than  where  there  is  no  such  Hupcni^Ion ;  and,  could  some 
SQch  regulation  be  adopted  and  enforced  among  all  lurge  tenements,  it  would  contribute 
largely  to  the  comfort  of  the  tenants,  preservation  of  the  property,  and  health  of  the  ciiy. 

Neglect  of  privifS  id  the  most  aggravating  nuisance  in  connuetion  with  lenement-bouBe*, 
making  the  atmosphere  tliercaboot  offensive  and  disgualing,  impregnating  it  with  the  ^erms 
of  disease,  and  rendering  those  who  ihhnle  it  peculiarly  susceptible  to  Ujdioid  and  cpideoiio 
influcDces.     Next  to  ventilation^  It  is  in  this  direction  that  the  Board  has  effected  the  gremtest 
number  uf  rndicul  reforms.     The  old- fash loneil  privy-vauli,  nmiie  by  digging  a  hole  in   the 
ground,  and  walling  it  up  with  loose  stones^  through  which  the  Buid  cnnlcnts  escape  to  per- 
colate through  the  suil,  to  poir^on  the  springs,  and  by  exhahitioD   to  iinpregnnte  the  atitios. 
pherc  with  the  elements  of  disease,  Is  now  the  exception  rather  than  the  rule,  and  is,  iu  most 
instances,  reploceil  hy  water-tight  vuultM  eoimtruoted  of  brick  and  etMmnr,  cuoneeted  with 
the  sewer  by  stoneware  drain-pipes,  and  flushed  by  waste-water  from  the  hydront,  ond   rain- 
water from  the  yard  and  roof  nf  the  !iou5e.     A  few  of  the  helttT  class  of  tcnt'meiils  arc  pro- 
vided with  water-closets,  winch  arc  preferable  where  the  people  are  sufflciently  intelligent 
»nd  use  tlic  proper  precautions.     If,  however,  ignorance  ami  vicious  iucUuutiuus  prevail,  or 
children  arc  not  properly  lustrucLcd  and  controlled,  ihey  become  a  more  tnlolcrable  nulaa,b09 
than  the  privy-vault  with  its  necunnilated  inass  of  fdth.     But  neither  the  privy-vault  nor  the 
ordinary  water-clor*ct  Is  well  adapted  to  the  wants  of  the  oceupunig  of  a  large  tenement-house. 
The  latter,  iniU's^  proper  precautions  are  use«J,  frwjuetitly  beeomea  offeoMve  by  obstructions 
lodged  in  the  traps  or  sewer-pipe-*,  when  the  hopper  becomes  full  to  ovcrllowing;  and    the 
former  id  always  oflcn-^ive  from  the  aeuuniulutinti  that  cannot  pass  off  by  the  sewer-drain    in 
consequence  of  a  regulation  of  the  Croton  Board  which  requires  the  drain  to  he  placed  a  cer- 
tain distance  above  the  bottom  of  the  vault.     In  nuiking  sewer  conuecliona  with  these  pHry. 
vaults,  there  is  no  uniformity  in  the  distance  ohaerved  between  the  hotlrmi  of  the  vault  and 
tlio  outlet,  one  builder  mnking  it  tno,  iind  annlher  bix  feet,  learing  the  epaee  below   the 
outlet  to  ti«  filled  with  fecal  accumulations,  which  thure  undergo  formoiitation,  and  generate 
noxious  gases  t(i  be  given  oB'  in  suHucuting  volumes  whenever  the  miksi  h  ngitated  hy  the 
copious  discharge  from  a  leader  during  a  hcuvy  shower  of  rain. 
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Tlic  "  school  sink,"  which  cou^ista  of  a  long  iron  unk,  with  an  outlet  at  one  end,  socured 
by  A  plug,  and  a  hydrant,,  or  draw-cock,  for  the  supply  of  freab  water  at  the  other  end,  i?,  m 
my  opmion,  far  less  oflcnitivc  than  tho  priry,  and  more  easily  mana^Ml  than  the  walcr-cloFCt. 
In  order,  however,  to  best  ecciirc  succesa,  and  prevent  obstructionB,  it  should  be  under  tho 
c«re  of  one  perfinn  only,  who  should  daily,  or  oftencr  if  neceaanry,  withdraw  the  plop,  anri 
allow  the  contents  to  fficape.  The  plug  is  Uien  replaced,  a  supply  of  frcah  water  introduced, 
and  the  tank  is  ready  for  use  during  tho  next  twcuiy-four  hours.  The  plug  and  draw.eock 
should  both  bo  secured  with  a  key,  to  prcrcnt  any  Have  the  proper  person  Lntvrferiug  with 
thetn.  We  tUnn  alike  ^ard  aftaintit  any  improper  substance  entering  the  Hewer*pipe,  and  the 
oversowing  of  the  t^tuk.  In  public  scliooU,  factories,  and  ho;BpitaIs,  wherever  these  tanks 
have  been  introduced,  they  hare  proved  to  be  far  pppferable  to  the  privy.vault  or  the  water- 
closet;  t^t  what  is  most  needed  i?,  aome  simple  aud  inofiensire  means  for  prescning  and 
adapting  our  excrementa  to  tho  demands  of  our  agricultural  intereiit^.  Taking  the  valuation 
that  Euglish  agriculturists  place  upon  fannian  excrements — ten  shillings  sterling  per  annum 
for  each  individual — and  our  own  estimated  population  of  1,000,000  human  beings,  including 
temporary  visitors,  we  have  an  item  of  &(>0,00(i  jtounUa  sterling  per  uiiuum,  most  of  wbiob  is 
discharged  into  oar  rivers,  to  pollute  tlicir  waters,  and  render  our  beautiful  bay  one  great 
cesspool  of  fllth.  Tliia  is  not  only  a  great  nuisance  to  u?,  but  it  robs  our  agricultuml  dis- 
tricts of  tlieir  just  due^.  Tliey  arc  annually  pouring  in  upon  ob  ibcir  choice  productions, 
loaded  with  the  vital  clementa  of  the  suil,  nil  of  which  is  wasted,  Instead  of  being  returned  to 
the  soil,  to  invigorate  and  repair  ilfl  wasted  energies.  The  "  earth  closet''  appcarci  to  be  a 
i»tcp  in  the  right  direction,  but  ils  general  adoption  seems  hardly  practicable  in  so  largo  a 
city  as  New  Ti>rk  ;  nnil  the  field  may  bo  regarded  oa  still  open  to  competition  iu  the  effort  to 
accomplish  this  desirable  object.  In  this  respect  we  are  far  behind  the  teachtoga  of  the 
great  Hebrew  lawgiver  and  itanitarian,  who  wrote:  **Thon  shalt  have  a  place  al^o  without 
tho  camp,  wbithcr  Ihou  abalt  go  forth  abroad;  aud  thou  shalt  have  a  paddle  npou  thy 
weapon ;  and  it  t^halt  be  when  thou  wilt  case  thyself  abroad,  thou  shall  dig  therewilh,  and 
sbftlt  turn  back  and  cover  tliol  which  cometh  from  thee." 

The  neglect  of  stables  U  another  source  of  annoyance  to  those  who  live  in  ihcir  Immedtato 
vicinity.  There  aro  scverul  large  stables  in  the  Twelfth  District,  most  of  llicni  defective  In 
some  point  regording  their  sanitary  condition.  Tlic  manure  from  these  stables  is  usually 
kept  in  vaults  under  the  ifldewalks,  until  it  undergoes  a  partial  fermentation,  when  it  is 
removed  in  carts,  yielding  at  the  time  a  most  offem'ivc  odor.  As  the  means  of  deodorizing 
stable-manure  are  simple,  and  entirely  nilhtn  our  reach,  1  would  suggest  that  some  ey&tcm 
bo  adopted  that  will  securo  their  regular  application,  both  to  the  numore  and  to  the  stables; 
and  thus  relieve  our  citizens  of  one  great  annoyance. 

In  most  of  the  streets  in  the  Twelfth  District  we  still  meet  with  the  old  cobble-stone 
pavement,  in  many  places  very  uneven  and  filthy.  Some  portions  of  Twcaly-Bcventb  and 
Twenty-eighth  Street*,  and  Thirty-eighth  and  Tblrty-niuih  Street',  arc  nearly  always  very 
Qlthy  with  gnrbago,  the  gutterii  uneven,  and  filthy  with  house-slops,  and  the  depressions  ill 
the  street- pavement  full  of  stagnant  water.  In  many  of  these  places  there  are  compliunts 
that  the  ash-men  are  not  regular  in  their  loumls;  and  hence  the  frequent  accumulations  in 
the  streets  and  gutters,  and  on  the  sidewalks.  Somo  sysBcm  that  will  insure  the  speedy 
remorol  of  the  ashes,  garbage,  and  other  filth,  from  our  streets,  is  at  present  a  great  sanitary 
want ;  as  is  also  a  copious  supply  of  water  for  the  frequent  flusbiug  and  washing  of  the  side- 
walks, street-gutters,  and  pavements.  When  garbage  is  allowed  to  accumulate,  particularly 
in  warm  weather,  U  soon  begins  to  ferment,  and  becomes  highly  offcnsiro,  the  odor  remaining 
for  some  Urae  after  the  mass  is  removed ;  and  hence  in  many  of  our  tenement-house  neigh- 
borhoods this  offensive  odor  is  always  present,  though  from  time  to  time  tlie  streets  may  be 
tolerably  clean,  the  odor  remaining  for  want  of  sufficient  flushing  and  dcodoriung. 

The  Twelfth  District  contains  a  large  numbered*  cslabli^hmeutj  where  ofiensivc  occupa* 
tions  are  carried  on,  umong  which  may  be  mentioned  fat-renderiug  establishments  as  the  most 
prontincnt.  Ever  since  tlic  organization  of  this  Board,  frequent  onJcrs  have  boon  served. on 
the  men  engaged  in  this  occupation,  requiring  them  to  »o  conduct  their  operations  as  to 
prcrent  the  escape  into  the  atmosphere  of  all  offensive  exhalations.     From  time  to  time 
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various  improvcxDCOts  have  been  mtroUuced  for  the  purpose  of  briDgtng  about  this  result; 
and  the  effect  has  been  to  mitigate  the  evil,  though  the  Duiaance  Btill  oontioues  to  a  con- 
eiderable  cxtcnL  Kodc  of  the  iniproTcmcDtH  thus  for  introduced  have  accomplubed  tlic 
deaired  object^  and  I  think  the  Board  will  finally  be  uudcr  the  necc«sitT  of  causing  tlM 
removal  of  all  engaged  in  this  ImsiDcsa  to  soruc  place  where  concentration  will  afford  the 
erection  of  euitAble  machinery  br  mcaos  of  which  Che  busincsa  can  be  conducted  witbout 
offence. 

The  noisance  of  manure-dumping  still  oontinuca  to  a  considerable  extent,  notwithfltandiog 
the  frequent  arrests  and  6nes  imposed  upon  men  engaged  !n  this  buainesa.  A  want  of 
sufficient  means  for  removing  manure  from  the  city  in  proportion  to  its  production,  is  the 
only  excuse  made  for  the  occupation  of  these  dumping-grounds.  Such  being  the  case  dnring 
tlie  winter,  I  would  recommend  that  large  ghcda  be  erected  on  these  dumping-grouoda,  under 
cover  of  which  the  surplus  manure  mny  be  stored  to  awttit  the  increased  Cacilitica  for  iti 
removaL  This  would  not  only  mitigutc  the  nuifancf*,  but,  by  preventing  the  free  escape  of 
its  moct  U8ef\il  element  (ammonia),  would  render  the  manure  far  more  valuable  as  a  fertilia. 
Ing  agent 

Uy  three  and  a  half  years*  experience  as  Sanitary  Inspector  has  afforded  mo  ample 
opportunity  to  witne*<fs  the  gradually-increasing  favor  nnth  vlucb  the  requirements  of  the 
Buard  arc  from  time  to  time  received,  and  to  compare  the  readiness  with  which  most  of  its 
orders  are  now  complied  with,  with  Ibo  opposition  which  characterized  the  early  days  of  lis 
administration.  To  perfect  the  operations  of  an  executive  deportment  of  so  gre«t  im- 
portance, requires  a  course  of  education  derived  only  from  experience,  to  enable  the  Com- 
misstoD  to  discharge  its  duties  wisely,  and  an  increasing  IntclUgeDce  to  enable  the  public  to 
justly  appreciate  its  actions.  This,  I  bcliovc,  would  be  the  result  of  the  continuance  of  the 
present  system  of  faeuUh  laws,  and  would  in  time  perfect  the  development  of  a  wi»c  sanjtarr 
government. 

Rcspectfhilr  submitted : 

E.  n.  JANES,  M.  D.,  Sanitary  Infptrtor. 

New  York,  October  30,  1869. 


Appendix  to  Report  on  the  Twelfth  District, 

Sinec  the  foregoiug  Ileport  was  written,  the  sauitory  surrey  of  the  TwelHh  District 
been  completed,  the  following  bdng  a  brief  summary : 

Tenement-houses 1,542 

Private  houses 2,649 

Shanties 1  IB 

Factories  and  workshops 221 

Stables 460 

Families  residing  in  tenement-houses 8,775 

Persons       "         "              *'               40,998 

Average  number  of  families  to  a  tcnemcnt-honM B.81 

persons        "             "             25.68 

Largest         '*     *      families  in  a  tenement-house 24 

"               "           persona       "            "             192 

Kumber  of  tenement-houses  with  water-eloseta 118 

"                    "                    "      privies 1,424 

"                   *'                 having  no  sewer-connection  44 

Shanty  population 800 

Met  ting-bo  uses 9 

Slaughior-houses 8 

Hide  and  fat  houses , „ 8 

Packing-houses 6 

Respectfully  submitted : 

E.  n.  JANES,  M.  D.,  Sanitary  Inspector. 
January  27,  1870. 
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DISTRICT    No.    13. 

E.  Harris,  M.  D.,  A^nitary  Supenntmdmt. 

Sir:  I  have  tbe  honor  to  submit  the  foUon'mg  report  of  my  Ubors  In  the  Tbirleentli 
Sanitary  District,  extending  over  a  perioJ  of  seren  weeks,  and  in  that  portion  of  the  citv 
bounded  ))y  Twcnt>--sixth  and  Kifltetli  Streets,  East  River,  and  Sixth  Arcnue,  being  a  part  of 
tfao  2l6t  and  1 9th  Ward^. 

The  general  aanitarv  condition  of  ibe  district  ia  f^ood. 

Tlicru  ore  rcry  few  contAgiouij  diseases  comparatircl.v.  The  spontaneous  dcTelopmcnt  of 
typhoid  fcTcr  In  this  city  seems  to  be  on  the  iDcrcase,  and  it  will  doubtless  take  the  place  of 
miasmaUc  diseases,  which  are  gradually  becoming  cradieatcd,  as  the  city  becomes  more  thor- 
oughly acwcred  and  drained. 

Third  Avenue  Is  fast  becoming  ibc  great  centre  of  travel  and  trade  in  this  part  of  the  city, 
It  has  already  became  the  dividing  line  between  the  rich  and  poor  inhabitantii. 

That  portion  of  the  distticl  west  of  the  avenue  is  mostly  built  up  with  tirst'Class  houses, 
and  occupied  by  private  families. 

That  portion  east  of  the  avenue  is  mostly  built  up  with  [enement-hoases  and  manufac* 
lories. 

The  highest  delation  of  land  in  the  district  above  Udc-water  is  at  Fortieth  Street  and 
Hadlson  Avenue ;  the  lowest  above  tide-water  is  at  Thirt/'fourth  Street  and  First  Avenue. 

Some  parts  of  tbe  streets  and  aveouea  neeil  cWaning  very  much,  especially  in  First  Ave* 
nue,  near  TliirtT-.«ecnnd  and  Forty-sixth  Streets.  People  wiio  live  in  those  neighborhoods 
Inform  me  that  the  filth  ia  scraped  up  in  heapt  about  once  in  six  weeks,  but  has  not  been 
removed  in  carts  for  tbe  past  year. 

There  Is  a  general  disposition  on  the  part  of  the  owners  of  tenement-house  property  to 
comply  with  the  requirements  of  the  Board. 

Tbe  fact  hnft  now  become  very  firmly  fixed  in  the  minds  of  a  majority  of  the  Inhabitants 
of  the  district  that  the  olfcnAivc  nuisance  of  fat-boiling  should  be  removed  iM^yond  (he  city 
Uroits. 

Tbe  disposition  in  the  minds  of  the  lover  classes  of  the  district  to  improve  their  hygienic 
condition  is  maidfestly  incrcai'ing,  ond,  with  the  continued  asaistoace  of  tbo  Board,  tl>eir 
comforts  in  life  will  be  very  much  improved. 

SlatuHei  of  the  TenerMrU-UouM  Sanitary  Survey. 

lllia  records  of  Uw  Thirteenth  and  NInet(*cnlh  PintricU  aru  here  cambtnml,  and  r.oinprlB«  Iht; 
Uat  Ward,  and  thai  portion  of  the  lOtb  Word  lyln^  sooth  of  Fiftictb  titreet.] 

Total  number  of  tenemcDt-housea  surveyed 1,240 

"  *'  families  residing  in  them. V.OVS 

"  *•  persons       "  "     34,117 

Average  number  of  families  in  a  house 6.43 

"  "  persons  "      27.60 

Lai^est        "  families  "      28 

"    .         "  persons  "      9S 

Total  number  of  tcncment4iouse8  with  water-closcta 64 

"  "  "  "    privies 1,176 

"  "  private  dwellings 4,834 

"  "  Bhantiea 408 

"  **  manufactoriqs 87 

"  *'  markei-slands B6 


n« 


ToUl  numlier  of  stable* 805 

"  "  other  rtruciurea  2S9 

Respectfully  submitted, 

J.  W.  ROBIE.  M.  D., 

AuUtatU'Saniiarjf  hilpe^m\i 
New  YoBCf  January  1,  1870. 


DISTRICfT    No.    14. 


ELisrtA  IIar&is,  M.  D.,  Saniiaty  Superinttruient 

Sin :  In  conformity  to  your  request,  I  fiiibmit  ibo  following  statbties,  etc.,  of  the  flUklKai^^J 

vurrey  of  the  Fourteeutli  luE^pci'lioD  District  up  to  the  date  of  my  resignatton :  ^^M 

Arm  «Mrve^w/. — From  SixOi  Avenue  lo  the  Xorth  Rirer,  and  between  Fortieth  ami  Fort^^^ 

tliird  Streets.     AUo  from  Sixth  to  Eighth  Avenues,  bctnecu  Forty-third  and  Furty-£fth 

Streets. 

(1.)  Kurober  of  tenement-houses S&ft 

(S.)        **  prirate  dwellings 791 

(3.)         "  other  gtructurcft. 177 

(4.)  Enlire  population 18,700 

(5.)  Rcsideuta  in  tencuical^houses , 9,651 

(1.)  Oivatett  Davnty. — The  Inrgest  number  of  tenement-houses  situated  apon  one  sqaarc 
h  fifty-one — the  square  hounded  by  Ninth  and  Tenth  Avenues,  Fortieth  and  Forty-fir*t 
Streets.  There  arc  tno  squares  upon  which  no  tenement- house  is  sitoatod,  ood  four  sqnsra 
having  each  but  one  lencment-hou.«e. 

The  general  character  of  these  Iiouecs  Is  good.  The  largest  (423  West  Forty-first  Strv«t) 
contains  sixty-four  families,  l>elng  a  model  house;  a  limited  number  contain  from  siiteen  to 
twenty-fuur  fumillcs,  while  the  greater  number  eont&in  the  uiiniroum  of  four  families,  an 
owned  by  one  of  ilic  oecupants,  and  kept  in  good  condition. 

Averoffc  Six  of  Tenement- IJouae*. — The  average  number  of  fAmilica  to  each  tenement, 
hoose  has  been  ascertained  to  bo  six. 

In  meet  rcBpects  these  housejt  have  been  l)roughl  to  comply  with  the  letter  of  the  Tene^ 
roent-houBC  Law,  the  diOercneo  in  their  condition  depending  on  (a),  the  character  of  the 
buildings ;  (A),  the  care  of  owner  or  agent ;  and  (e),  the  eliiss  of  oocupantd. 

(a.)  The  tencment-hou.soR  are  mostly  of  wooden  constructiun,  and  of  a  nature  admitting 
of  modifications  for  corapliimcc  with  the  law. 

(6.)  With  the  larger  houses,  the  plan  of  r-mploying  a  housekeeper  or  n  remident-agent 
has  been  tried  in  a  few  ca?cs,  and  with  gratifving  rwuUs — e.  g.,  N'os.  423  West  Forty-third 
Street ;  Forty.flret  Street,  between  Seventh  and  Eighth  Avenues ;  lliggins's  houses  in  Forty- 
third  Street*  etc.     Tlic  eaialler  houses,  often  partly  occupied  by  the  owner,  arc  in  good  order 

(e.)  The  bouses  occupied  by  persons  of  German  nationality  arc,  as  a  rule,  in  good  condi- 
tion. 

Ilouse^  occupied  exclusively  by  Iriah  are,  ns  n  rule,  in  poor  condition. 

Where  all  the  floors  of  n  house  have  been  let,  each  to  a  number  of  fAmihcs  at  a 
rent,  there  is  found  to  be  not  only  personal  unclcantincM,  but  also  a  rapid-  deterioration 
the  good  repair  and  cleanlinc5s  of  the  houEc.    Kext  to  the  ctDplo}'mcnt  of  housekeepers, 
best  plan,  both  for  the  public  and  for  the  presen-alion  of  property,  seems  to  be  the  lett 
of  whole  6oors,  half  floors,  and  smaller  sutti^  from  below  to  the  top,  al  viiriing  rents  accoi 
ing  to  desirability.     The  aggregating  of  a  number  of  dirty  and  ignorant  people  li  thus 
Tented;  the  intelligent  cdncate  the  more  Ignorant;  deanlinc^s  U  eueourngcd ;  and  the  h( 
kept  tu  repair. 

The  fliicecKfl  In  vt-ntilatiiig  the  tenement-houses  has  been  very  salisfactorj'.    Few  hoi 
remiiin  which  have  not  adequate  hall  and  bedroom  ventilation,  secured  by  efforts  of  ibe 
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epoctora,  who  have  ins'istiMl  upon  TcntiUtion  as  ibo  moflt  «tscnlia1  and  immcdiatck^nictical 
feature  of  tlie  sanitary  work. 

i^eieer-ConntciioN, — "Loss  success  has  attended  the  endeavor  to  secure  general  Bcvrer-con* 
Beclion,  and  protect  the  air  from  contamiuatloo  of  cxlialatioii^  from  privies,  waste  and  suU 
pipe;*,  Expcnue  of  sewor-connoction,  abort  period  of  lease-,  transfers  of  property,  imsctticd 
estates^  doubtful  title!*,  etc.,  uro  the  f^rounds,  rea.1  and  assumed,  upon  wUicb,  in  most  cases, 
the  coiifitruction  of  perfect  systems  of  house-drainage  is  ohvLitod. 

Privy-Vautti. — Tlic  filling  ap  of  all  privy-vnulL«,  and  the  discharge  of  uU  fecal  matter 
into  the  sewer,  will  greatly  reduce  the  total  of  diseases  common  to  tenement-bouses.  It  only 
remains  to  dcrisc  some  form  of  vater-doset  which  can  be  used  by  (he  Ignomnt,  easily 
cleaned,  secured  from  choking  by  garbage,  etc.,  and  not  liable  to  leak  or  oTcrflow. 

Wtiter-Viotfin. — In  some  bouses  water-closets  have  been  placed  in  the  cellars,  areas,  etc. 
This  is  a  bad  plan,  as  they  are  less  thoroughly  ventilated,  dark,  and  therefore  dirty,  und 
being  rcmovt'd  are  inconvenient  and  liable  to  be  broken  and  soiled  by  children.  The  locution 
of  water-closetii  on  each  floor,  adjoining  tlic  hall  window,  with  light  and  air,  and  leaving  the 
retiponsibility  Jbr  Us  cleanliness  and  repair  upon  the  occupants  of  the  floor,  seems  to  btro 
attained  the  best  results.  In  the  model  house,  Nn.  423  West  Forty-first  Street,  there  are 
right  water-closets  on  each  floor,  thlrly-two  tn  all,  being  one  to  every  two  families. 

Garhagt. — My  observation  has  led  me  to  believe  that,  were  there  no  irregularity  in  the  col- 
lection of  garbage  by  the  authorities,  little  trouble  would  be  experienced  from  this  soorce ;  and 
that  the  habit  of  throwing  ashes  and  garbage  into  the  street  has  ori^^cn  from  the  irregularity 
with  which  thuy  are  collected,  the  long  period  during  which  receptacles  remain  fUU,  and  the 
ttUwiHingne,4s  of  the  cnrtmcn  to  remove  matter  of  an  offensive  nature,  or  which  may  have 
been  spilt  uito  the  gutters.  The  prompt  aud  regular  daily  removal  of  ashes  and  garbage,  and 
at  a  morning  hour,  would  induce  a  habit  of  cleanliness,  and  render  the  consideration  of  the 
subject  of  «]HK-ia]  forma  of  garbage-boxes,  etc.,  unnecessary. 

(2.)  Prirate  Rtxiiirtur^. — Tbe  private  residences  of  this  snbdistrict  are,  for  the  moat  part,  in 
excellent  sunltan*  condition,  including  in  tbeir  numbtT  many  of  the  Guest  dwellings  in  the 
city,  a  Iflr)^e  number  of  ordinary  residences  for  single  ftimiUe«,  and  not  a  few  which  come  just 
within  the  legal  dcfiuition  of  a  private  dwelling — having  but  three  families.  As,  in  mo^t  of 
such  cases,  at  least  a  floor  is  secured  to  each  family,  through<ventilaiion  is  obtained  and  the 
suites  are  healthy. 

Shantia. — An  exception,  under  the  head  of  "  private  dwellings,"  and  one  of  grave  tir- 
portaoee,  must  bo  made  concerning  the  "shsnly**  dwellings.  They  constitute,  as  a  class, 
the  mo»t  unwholesome  and  dangerous  abodes  of  the  district.  Although  their  occupants,  a.s 
a  class,  arc  hardy,  and,  during  a  favorable  aumracr  like  the  pa?t,  remarkably  free  from  disease, 
yet  there  exist  in  them  a  fruitful  source  of  acute  disease,  a  ready  field  fur  epidemic.^',  and  a 
focus  for  the  brectllng  and  extension  of  contagions.  From  a  moral  stand-point,  a  carcfid  In- 
vestigation ha.';  shown  that  a  large  community  is  existing,  not  only  in  utter  disregard  of  all 
hygienic  rules,  but  also  immersed  io  a  corresponding  social  and  dumcf^tic  atmosphere,  which 
renders  it  the  resort  of  the  most  desperate  and  abandoned  criminals.  The  dispersion  of  such 
a  community  not  only  removes  a  source  of  disease  and  one  of  the  most  flagrnut  viulattons  of 
sanitary  law,  but  also  scatters  u  moss  of  iudividuaU,  who,  if  aggregated,  prow  coofirmed  in 
vice,  but,  separated,  would  be  placed  under  beneficial  influences  and  saved  from  degradation 
and  crime.  Such  on  action  is  needed  no  less  than  was  the  destruction  of  the  original  "  Five 
Points." 

(3.)  StruetHret  other  than  JhedUnffa. — 1,  The  works  of  the  "Metropolitan  Gas  C<»mpany," 
at  the  fool  of  West  Forty-tfeoond  Street,  claim  especial  attention.  During  my  tonn  of 
service  they  have  given  little  cause  for  complaint.  At  one  time  coal-tar  and  ammoniacal 
water  were  poured  upon  the  dock  aud  into  the  river,  but  ibis  was  discontinued  by  onler  of 
tlie  Board. 

2.  Jfone-Stabla. — The  Fourteenth  District  contatnfi  an  unusually  large  number  of  stables — 
for  private  use  or  for  corporations.  In  the  snbdistrict  of  ray  survey,  the  largest  is  thai  of 
the  Forty-second  Street  horse  railroad,  located  at  Ibe  foot  of  Forty-second  Street,  and  ac- 
commodating 40)  horses.     Like  the  Eighth  Avenue  stable,  of  more  than  twice  its  capacity, 
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tt  is  well  constructed  and  not  Ibblo  to  public  complaint  The  Icomt  stAbUs,  ^rvt\m\n^  af 
distinct  buildings  or  locftted  in  vacant  loU  or  roar  rard!*,  Bcem  to  liare  exerted  no  unfin^or- 
ablc  inSucnce  upon  the  local  bealibfulno^s.  In  nearly  erery  instAncc  I  have  madASpMU 
inquiry  as  to  tlio  health  of  rcsidcnlii  in  and  around  dtahlcfi,  and  of  the  ratio  of  <]iaea«e,  eapt 
L'idlly  of  febrile  diaease,  diphtberio,  etc.  ^Vlicrc  the  community  is  built  up,  the  frequent 
removal  of  manure  la  pracUjed  of  necea«ity,  for  want  of  storagC'room,  and  Che  ciiuUatiaiu 
from  fresh  manure  bare  not  boen  found  Insalubrioua. 

3.  CotD-SlaltUB. — Vo  cow-stables  of  any  size  exisft  in  the  snbdialrtct.  One  at  Uie  foot  of 
Fortieth  Street  contaias  bIx  covs^  one  in  Forty-third  Street  seven  cows. 

4.  Caitie-Pau.— The  cattle-pens  at  the  foot  of  Fortieth  and  Forty.&rAt  Street  mnt  oflbn- 
Biro  only  oa  the  source  whence  swine,  etc.,  arc  driven  through  the  streeti  of  the  difuict.  The 
pens  in  theraselvcs  are  clean  and  well  conducted,  and  the  surrounding  population  U  sparse, 

5.  Slauffhter-Houaa. — These  arc,  almost  without  exception,  condncted  without  rcgiud  for 
the  public,  and  seldom  more  than  barely  complying  with  the  law,  the  business  being  con- 
ducted In  buUdings  of  a  temporary  structure,  on  leased  ground,  etc.,  which  are  tnadequal* 
and  permanently  open  to  cooiplatnt.  The  best  cstabliiibment.  White  &  Co.*8  pork-sUug^btcr- 
in^-house,  at  the  foot  of  Fortieth  Street,  has  defective  sewerage,  so  that,  at  low  tide,  blood, 
ofial,  riscem,  etc.,  are  liable  to  be  strewn  over  a  vast  area  of  mud  in  the  ba«Q  between  the 
Fortieth  and  Forty-firal  Street  docks. 

Two  Urge  packing-bouses  on  Eleventh  Avenue  also  try  lard,  and  emit  most  nnwboleaonne 
vapors. 

The  Hlaughter-bouses  at  Tenth  Avenue  and  Forty-first  Street  all  hare  filthy  and  undrained 
cattle-yards  in  the  rear. 

Donohoe  k  Son,  Fortieth  Street  and  Ninth  Avenue,  habitually  keep  rancid  fbls  upon 
their  premises,  to  the  annoyance  of  the  ndghborbood. 

The  only  remedy  for  the  slaughter-house  nuisance  is  its  entire  remoral  from  Uie  city. 
The  endeavors  of  the  Board  to  inculcate  principles  of  hygienic  and  sanitary  science  are 
thwarted  by  the  prolonged  cxi.ttcncc  of  these  more  palpable  nuisances  in  defiance  of  the^ 
power. 

(4.)  The  entire  population  of  the  subdistrict  has  been  computed  to  be  15,700. 

(5.)  The  tcQcroeni-house  population  and  the  occupaiibi  of  ohauttes  have  been  conotcd. 
The  population  of  private  hou'tefl  has  been  estimated  upon  a  knowledge  of  the  zinmber  of 
families. 

6.  Suoen. — There  is  no  street  in  the  subdlstrict  where  a  sewer  docs  not  exist  or  in  not 
Sq  progrees.  For  the  most  part  they  have  a  gradual  descent  from  the  centre  of  the  Ul&nd  Co 
Iho  North  River,  and  are  well  built  and  in  good  order.  The  large  Elone  sewer,  from  tlie 
Croton  Reservoir,  passing  through  Forty-SL'ConJ  Streyt,  id  a  niost  elTt'Cttial  outlet  for  the 
0ewage  of  thii  part  of  the  dislrit:t.  The  scners  of  Forty-first  and  Forty-second  Streets 
empty  above  the  level  of  the  tide,  and  tlio  ba^in  is  often  an  expanse  of  ufTeu^jivc  matter. 

7.  The  water-Bide  presents  no  features  other  than  In  connection  with  the  subject  of 
sewcra. 

S.  Sunken  lotA,  of  which  a  number  exist,  have  boen  the  source  of  eidmcsB  and  complaint 
in  three  instances  (none,  however,  in  the  eubdistrict).  I  mention  them  as  a  part  of  the  gou- 
eml  sanitary  work.  The  lots  between  Flfty-third  und  Fifly-fourtb  Streets  on  Tenth  Avenue 
west  side,  were  the  source  of  much  compUint,  both  by  letters  to  the  Board  and  in  the  public 
prints.  They  were  filled  with  standing  aewage-water,  and  became  very  oflensivc  and  un- 
healthy. The  lota  were  sultfequently  partially  drained,  dlahifected,  and  filled  in  by  the 
Board. 

The  lots  on  Fifty-wxlh  Street  and  Tenth  Avenue,  in  the  rear  of  Sohaeflcr's  Brewery  were 
filled  with  sewage  of  houses,  brewery,  privies,  etc. ;  owing  to  imperfect  Btreet  sewerage  the 
nuisance  is  liable  to  recur. 

An  excavated  cellar  for  five  hoascs,  on  Fifty^ighth  Street  and  Eighth  Avenue,  was  filled 
with  putrid  water,  rendering  houses  m  the  rear,  on  Fifty-ninth  Slrwil,  unii.lmbiublc 

On  the  subjects  of  fmall-pox  and  vaccination,  aa  a  part  of  my  Bc^^■icc,  I  dc*ire  to  include 
the  report*  previously  made  and  in  the  possession  of  the  Board ;  first,  of  the  prevalence  of 
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gmall-pDX  on  "  Fi/ty-fourfh  Strrft  Kock"  (Fifiy-foiirtii  Street  uod  Sixth  Avenue),  in  the  early 
ppring,  and,  second,  ol"  the  work  of  vaccinaiioD,  from  liouM  to  home,  and  in  the  public  scIiooIb, 
AS  perfonoeU  by  myself  with  the  aid  of  ossoeiutc^. 

RefipeclfuUy  submitted : 

K.  D.  HUDSON.  Jr.,  M.  D., 
Amiatant-Sanilar^  Jwgxdor.^ 
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DISTRICT  No.  14^-CONTINUBD. 
E.  llABitift,  M.  D.,  Sanitary  Sttptrinirndrnt : 

I  b^  leave  to  subout  the  following  report  relative  to  the  district  under  raj  charge  for 
the  p«riod  of  two  mouths  and  (wcuty-sU  days,  that  is,  from  the  fith  day  of  August  last,  at 
whicli  time  I  entered  on  my  duties  aa  Assistant  Inspector,  to  the  present  dale. 

Uy  diatriet^  the  Fourteentli,  compriiies  the  southern  half  of  the  22d  Ward,  and  is  bounded 
on  tlto  north,  by  West  FiAy-oiulh  Street ;  east,  by  Sixth  Arenuo ;  sooth,  by  West  Fortieth 
Street ;  and  wetft,  by  the  Hudson  River. 

No  considerable  portion  of  the  district  is  occupied  exclusively  either  for  parposca  of 
trade,  commerce,  etc.,  on  the  one  hand,  or  by  tenements  or  private  reflidcnees  on  the  other. 

The  larger  manufactories,  iron-founderies,  slaugbter-houflcs,  pig-yards,  pork'packing,  and 
fat-melting  establlahmeutji,  predominate  on  Fortieth  and  Forty*first  Sttx-els,  and  in  pnrt  of  the 
Tenth  and  Eleventh  Avenuca.  The  avcnucit,  however,  for  the  most  part,  are  occupied  by 
frame  and  brick  tenemeuUhouses,  with  slortH  on  the  ground  floor:*.  The  cross-stieets 
between  Forty-second  and  Fifty>ninth  Streets  arc  occupied  by  a  large  numl)er  of  private 
dwelliugv,  inteivperacd  with  maoy'ctuslcrs  of  shanties,  teocmcut-housefi,  and  meant  lots. 
Sorao  portions  of  the  dbtrict  above  Fifty-sixth  Street,  west  of  Tenth  Avenue,  are  as  yet 
unoccupied,  but  the  building  of  flrst-class  residences  and  tenement-liouses  has  progressed  so 
rapidly  of  late,  Xhai  it  is  fair  to  assume,  if  improrements  continue  to  be  made  witli  tlie  samo 
rapidity  as  during  the  past  few  month?,  that  the  whole  district  will  soon  bo  entirely  built  up. 

The  most  densely-Inhabited  lilock.t  are  located  between  Fortieth  and  Forty-sixth  StrMtd, 
Broadway,  and  the  North  River.  All  of  these  have  been  survej^ed  by  my  predecessor, 
Dr.  E.  D.  Hudson,  Jr.,  and  myself,  and  tlic  particulars  noted  as  required  by  the  printed  forms, 
whtcli  need  not  be  here  recapitulated  in  detail. 

Every  part  of  the  district  hu.s  been  kept  under  eouiitant  supervision,  and  a  great  deal  of 
time  and  labor  have  been  devoted  to  the  InspecUomi  and  rclnspccUons  of  tenement-bousce, 
dwellings,  shanties,  manufactories,  Blaughter-houscD,  5tablej,  sunken  lots,  streets,  sidewalks, 
and  gutters,  cstabli^hmcntH  for  fat-melting  and  soap-boULng,  ccUars,  waste-pipos,  and  privies, 
and  to  visiting  cases  of  smoll-pox,  typhoid  fever,  etc. 

The  following  is  the  summary  of  the  inspcctiona  made  by  me: 

Tenement^houacs ^ SS8 

Private  dwellings 1 60 

i?hanliefl 80 

Slaughter-houses,  fat-meltbg  establishments,  mannfadories,  and  other 

places  of  business 120 

Horse  and  cow  stabler 8S 

Streets,  sidewalks,  and  gutton,  sunken  and  vacant  lots C6 

Public  buildings 6 

Cellars,  waste-pipes,  and  privies 70 

Karkets 2 

Gasworks I 

Oases  of  small-pox  visited. B 

"      "  typhoid  fever. Q 

Consolidated  statistics  of  tenement-h(»ise  surrey : 

Total  number  of  teiiement-hou.-wa  surrcyed 120 

•  Dr  Badaoa's  rcsignatiou  having  laksn  effect  Attgnflt  lei.  Dr.  Taoasky  facceoded  him.  Tha 
ctatlstles  of  t^e  dUtrict  survey  follow  In  the  report  by  the  latter  officer. 
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Total  Dumber  of  famUici  residinj;  in  them - ftA9 

"         ^*  persons  rending  in  ibcm 4,lrM 

Average  number  of  families  in  a  boose 9 

"            "              persona  in  a  houue *& 

Laigat  number  of  families  In  a  house 16 

"            "               penons  in  a  house 74 

Total  number  of  tCDcment-boasca  with  water-closets 1 A 

"             "                ^            u        ..       privies 104 

*'           "               "           "        "      prirlcs  scwer-oonnectcd 72 

It  is  tmly  gratifring  to  me  to  be  able  to  report  that  the  improvements  made  ia  tbe 
uient-hou5«4  ID  this  diitrict  have  been  in  the  hi(cbo!it  degree  beneficial,  and  that  the  1»baa 
of  the  Boftnl  ore  duly  approcialed.  X  hmre  been  ruceived,  without  an  exteplioOf  with  Idad- 
nesa  and  ciritiiir  by  all  those  with  whom  my  official  relations  as  an  ofllcer  of  the  Board  haT« 
brought  me  in  eontact,  which,  tngetber  with  the  readiness  with  which  the  health  lavs  are 
now  generally  complied  with  in  this  district,  may  be  re^rded  as  evidences  of  the  juatiee, 
fiUmess,  and  beneficial  results  of  theae  lawi,  which  hare  contributed  so  much  toward  dlmlB- 
Ishing  tlie  deatfa*ratc  among  the  poorer  classes  of  the  community,  and  bare  added  mate- 
rially to  the  care  and  preservation  of  their  health. 

The  requircmputrt  of  the  Tenement-house  Law  are  now  fuHr  understood  by  moet  of  Um 
owners  find  other  persons  hnrin^  charge  of  the  houses,  and,  as  I  stated,  are  now  more  rettdUy 
complied  with  thjn  when  I  entered  upon  the  discbarge  of  the  duties  of  my  ofRcc.  TentQa- 
tori  arc  still  being  inserted  in  many  housi^  where  these  were  wanting,  the  bedrooms  ars 
made  more  comfortable  by  the  addition  of  windows  ;  leaky  roof:)  are  being  rt'paired,  broken 
stairs  and  steps  are  put  in  order,  ?cwer  obstrtictions  ore  removed,  foul  and  unhealthy  c^lar 
habitations  have  1>een  rncated,  the  process  of  whitewashing  and  cleaning  is  more  generallj 
attended  to,  and  the  hydrants,  yanlx,  halls,  and  alleys,  are  placed  in  a  decidedly  bett«r  sani- 
tary condition,  sUice  the  Tenement-house  Liw  went  Into  effect. 

At  many  points  in  the  Fourtocnth  Distriet,  a  number  of  shanties  are  !dtuated,  which  osu- 
ally  consist  of  but  one  room,  used  a^:  the  living,  sleeping  room,  and  kitchen,  at  the  same  time 
Tlie  m(»t  of  thestf  arc  in  a  sadly -nuglocted  condition.  The  roost  destitute,  ignorant,  and  de- 
graded claf^ea  uf  uiir  population  rciide  In  tbcm,  without  the  least  ri*gard  to  cleanliness,  or  the 
observance  of  the  ftemenUiry  laws  of  hygiene.  They  hare  no  priry  nor  sewer,  and  the  ground 
around  them  ii«  ^ni'rally  filthy  with  garbage,  slops,  and  animal  excrement'.  They  keep  A 
number  of  du^F<,  lV>H-i»,  goats,  und  oooaAionally  horses  and  cows,  on  the  prcojises.  If  the  oo 
eiipnnts  were  onU'rod,  iuh  yon  rLTommrnded  to  the  Board,  I  l>cUcve  some  time  ago,  to  seek 
oflier  plneos  of  hiiMlnlinn,  their  nmnil  iitid  ^unitary  condition  would  certainly  thereby  be  ma. 
lerlally  Improved. 

One  of  Iho  mo?*t  iinportunt  topics  which  could  engage  the  attention  of  the  bygcist  U  cer- 
tainly ttmliif  devlMiiij^  the  proper  tnoans  of  ventilation  In  the  habitatioua  of  the  poorer  dosses 
of  tho  rlty,  iiiid,  in  my  nptnton,  no  law  Is  more  sahitary  iti  its  efl'ert  than  Section  S  of  the 
TtmiMneiit-lMiimo  l.nw,  whirh  provide»  that  encli  bedi*ooni,  which  docs  not  communicate  dl- 
|.tTlly  with  the  exlerntil  nir,  dhall  have  h  ventilating  window  over  tbo  door  leading  into  the 
mijotidng  room,  If  auoh  ut^jolnlng  room  vummiiidcatia  with  tJic  cJttoroal  air,  and  b1»0  a  von- 
tllattng  window  roiniDiudcntlnn  with  the  ball  or  entry  of  thr  house,  etc.,  and  that  every  tcne- 
mvTit-h'iuno  Hliall  have  In  tho  rogf,  al  ihii  top  of  tito  bull,  an  adet|U)ite  and  proper  veniiUtur. 

It  riMiulrca  no  ut'Kiinimil  to  pnivu  thai,  wherever  thin  idempnlary  law  is  violated,  and  that 
ponnna  eoiillhu«  to  re>tli|o  In  111  vetitlhHod  rooni'i,  tlte  detoriomtlou  of  the  blood,  and  the  cou* 
aotpicnl  tm|inlrrni^nl  ofilu-lr  tk><tillh,  art*  ftiiro  to  folluw. 

Thii  f(*w  eiiHo«  nf  l>[di<>li|  livor  wintdi  It  Ihim  lirrn  my  duly  to  vUlt,  ooourred  in  the  Um^ 
nuMit-hoiiiD*  AH:t  KU'VKiilb  Avi*iiiii',  and  Vlu  \Vi<«l  Klfty  HOi'ond  Htroet,  where  by  actual  meas- 
uremonl  t  found  tin*  pro  raia  Hllit(iiM>iit  of  fll^•paolf  per  uoiuiimnt  in  the  ^Wepin grooms  to  be 
only  I'JO  cuhio  (eot,  wlH<r<>ii«,  ai'iMudlntt  lo  thn  iitprrlini'ttti  of  Mr.  rualhupc,  about  266j^  oil- 
bio  iWt,  or4A(>,UUl  mibic  bu'liiM  of  ah'  pa««  tlimujih  Dm*  I(MI)(«  of  u  nteditimViicd  man  in 
twcnty.fuur  hours.     Thta  tkNiil  of  it  atilll'ilimcy  of  puru  air,  l^jgolbur  ttllb  Ibo  neglxHed  stato 
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ofdnioago,  and  tbo  offensive  osbaUtionB  emanating  from  the  pririps,  I  consider  the  principal 
c*ascfl  of  ifac  nflfct'tion  uudvr  vhich  the  persons  attacked  were  luboriog. 

The  greater  mortality  in  citiea  aa  compared  with  that  of  the  country  is  attributable  !n  a 
great  meamiro  tn  th<>  neglect  of  furnishing  the  inhabitant"  of  tenemcnt-hou.4Ci)  Miih  thr  nc 
coasarj  amount  of  oxygen,  and  providing  mcann  in  their  habitations  for  the  ei^capc  of  vitiated 
air.  Cholera  infantum  kills  thousands  of  children  who  breathe  the  carbonic  acid  anil  other 
impurities  of  crowded  teneroenli^.  Trphiia  fever,  cholera,  and  other  epidemic  di^ensef,  claim 
their  many  victim*,  chiefly  in  prisons,  on  board  of  crowded  ship?,  and  wherever  Tcnlilatlon 
is  neglected.  Those  wcll-eatablislied  facts  furnitth  the  most  striking  evidences  of  the  necea- 
aity  for  the  enforcement  of  the  law  concerning  ventilation. 

The  sUughter-houfes  and  fat-melting  establiahmenta  ar«  conducted  in  a  manner  to  givo 
less  caufl«  of  complaint  than  formerly.  They  havo  the  proper  ?ewer  'connect! on.%  and  are 
freipiently  whitewashed ;  tlic  catilc-pens  are  washed  out  daily,  and  dtsinfectaols  are  freely 
used.  I  am,  however,  of  opinion  that  it  ia  impoAslble  to  conduct  Uiebuaincas  of  siftughtcring 
and  fat-melting  ou  a  large  scale  in  the  built-up  portion  of  the  city,  ho  aa  not  to  be  detrimental 
to  health.  Our  railrnoil  and  eteamboat  facilities  for  commnnicating  with  the  surrounding 
countT}'  are  such  that  no  great  ineonvonicncc  could  aris(>  from  discontiuuiug  tlic  butduu^is  in 
the  city  altogether. 

The  nuisaneefl  that  give  rise  to  complaint  in  this  district  arc : 

1.  T^e  Neffleet  of  PritHrx. — Many  of  these  are  too  aIiaUow,  and  are  either  not  connected 
with  the  sewer,  or,  if  oonnocted,  obstructions  exist,  which  prevt^ut  the  night-soil  frocu  being 
carried  off  into  the  main  ifcwer.  The  flushing  of  these  places,  from  the  hydranU  or  the  Itadera 
from  the  ro'jf  which  carry  the  raln-fall  into  them,  is  often  found  faulty.  Wherever  this 
state  of  things  is  found  to  czi:it,  n  complaint  is  made  to  the  Board,  and  the  enl  is  promptly 
remedied. 

2.  Stab/ft. — The  number  of  stables  in  this  district  ia  greater  than  in  any  other  in  the 
city.  Of  ihettc  the  largest  arc  owned  by  different  railroad  compauiei^  and  are  in  a  fair  con- 
dition. Many  of  the  butchers,  grocers,  and  milkmen's  stables  have  given  rise  to  complaint. 
The  manure  la  often  found  in  these  pUcca  scattered  all  over  the  yard,  and  is  allowed  to 
aceumuliite,  until  it  becomes  very  offensive  from  the  ammonia  arising  from  it.  The  deleteri- 
ous effects  of  this  neglect  of  cleanliness  and  proper  drainage,  I  have  seen  in  the  loss  of  ap- 
petite, inttation  of  the  organs  of  respiration,  and  decline  of  strength  \n  the  animals  kc]>t  in 
thc:ie  (ilihy  places,  and,  of  coarse,  the  Eomo  causes  act  injuriously  on  the  health  of  ibo  per- 
sons rt'siding  on  or  near  the  premises.  It  seems  to  me  that,  if  sach  animals  must  be  kept  in  the 
city  inclose  proximity  to  dwellings,  the  stables  should  be  properly  paved,  drained,  and  sewcr- 
connectcd.  The  plauk  floors  now  iu  use  in  most  of  ihem  allow  the  urine  to  run  through  and 
form  a  pool  benputh,  which  continually  sends  up  noxious  odors,  greatly  annoying  and  injur- 
ing those  residing  in  the  vicinity. 

Wliere  staUcs  are  not  properly  paved,  drained,  and  connected  with  the  sewer,  the  use  of 
ihera  as  such  should  be  prohibited  by  law. 

8  CeSan  and  CourU. — The^e  are  in  many  instances  used  by  tenants  as  depositories  for 
a*he*,  garbage,  and  filth,  and,  where  the  sewer  is  ob.structed,  or  water-pipea  running  through 
them  arc  ont  of  repair,  they  t>ocoroe  damp  and  nnhcalthy. 

•I.  Neglect  and  Exyoture  of  Garbage. — The  removal  of  garbage  and  ashes  is  done  in  the 
Eioiue  unsatisfiirtory  manner  as  heretofore.  Occupants  of  buildings  arc  still  obliged  to  deliver 
thrm  in  the  streets,  which  arc  consequently  encumbered  with  numerous  and  overflowing 
boxes,  barrels,  and  pans.  This  evil  could  be  remedied  by  cumpelling  the  owners  of  tenement- 
lionsea  lo  have  the  receptacles  for  receiving  garbnge  and  other  refuse  matters  placed  In  the 
yards,  instead  of  in  tlic  street,  and  haro  the  hitter  daily  removed  as  the  Board  of  Health 
may  direct. 

fi.  f^UA}f  S^rtHt  and  Want  of  ThorongUnea  in  Cteamng, — I  must  say,  in  justice  to  the 
Street  Cootractor,  that  the  streets  ore  swept  rogwlarly  once  a  week,  and  as  thoroughly  ns  their 
constnictioD  or  state  of  repair  permits.  Uany  of  them  arc  a.4  yet  unpaveil ;  in  othent  tliere 
ore  deep  excavations  where  water  and  filth  oucumulate,  and  these  cannot  be  thoroughly 
cleaned. 
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6.  Ojfmnvf  Animul  Refute^  Fat-hoiiiHg^  FnvJU,  and  Tmprovfmtrd$.  —  i 
rcfuM  »  found  in  some  of  the  filaughter-housu.  A«  long  as  the  business  o 
pcmiittihl  to  be  carried  on  in  tlie  built-up  portion  of  the  cilr,  it  v!U  be  diiBcult  to  prevent 
the  noxioos  gascfl  cmiin«tjag  therefrom  from  vitiating  the  sarroanding  Atmo«phcrc.  Where 
fftt  Is  boiled  in  open  kctOe:i,  the  stench  arising  from  this  kind  of  btuiness  becomes  BOioe> 
Kuees  intolerable,  and,  as  in  the  ea^e  of  other  impuritica,  greatlj  impair*  th«  h«ttUh  oC 
residents  in  the  neighborhood  of  such  premises.  But^  when  the  bosiness  is  carried  aa  in 
stMm-cight  tanks,  as  is  the  case  with  the  greater  portion  of  sach  cstabSshmcols  In  Als 
district,  tbev  occasion  far  less  caose  of  complaint 

T.  Sunken  LoU,  Wtt  Oroundt^  D*tp  Drainage. — Snnken  lots  arc  toonuraenKM  bi  tUt 
district  to  be  referred  to  in  detail  ber«.  ICany  of  the«e  were  formerlr  nsed  as  danpiag- 
groands,  bat  this  practice  has  b«eii  ^Montinned.  Tlic  most  oflTcnrire  of  theae  lots  h^rt 
be«a  filled  np  hy  order  of  the  Board  of  Health,  yet  a  great  many  remain  that  require  to  be 
pat  on  a  level  with  the  snrronndii^  grounds^  Deep  drainage:,  whcrerer  practica.ble;  hM 
always  been  insisted  on.  StiNrers  are  being  constructed  in  FortT-eecond,  Forty-foufthy  Tarty- 
eightb,  FiAicth,  and  Fiflj-fourth  Streets. 

A»oog  tbe  poor  etaaaca  tbe  ignorance  of  the  elementary  principles  of  hygiene  is  tndr 
deplorahla.  llUfl  ranarfc  rcfen  eapecially  to  the  iatiabitant^  of  shanties,  cellars,  and  tlie 
more  crowded  tenement-hooaea.  The  mora  intelligent  portion  of  the  commonitT,  however, 
take  a  lirely  interest  in  the  efforts  made  by  the  Board  of  Health.  The  wilUngQess  with 
which  they  comply  with  the  reqiurementi  of  the  health  laws  is  the  best  proof  of  thia. 

(Jkkf  PoinU  of  Stmitary  fmpr^wtmmi, — What  are  the  mo;t  urgent  sanitary  wants  is  Hhm 
diatrict  *  The  chief  points  are  deq>  and  thorongb  drainage,  filling  up  of  sunken  Iota,  tfce 
eoBstniction  of  soificient  and  adequate  street  severs,  paring  and  repairing  the  atreetc 

The  iDOSt  misant  sanitary  wants  of  the  district  are  the  removal  of  the  shanties,  alas^tCar 
hovMR,  aad  btttelting  esubUshmente,  an  improrcmcnt  in  the  management  of  the  niaMf, 
aad  a  more  adequate  supply  of  water  for  the  sinks  and  sewers,  together  with  the  partes  4lf 
ULpAved  streeia.  aad  the  repairing  of  such  as  need  it. 

Sboald  tbeae  iaproTements  be  attended  to,  and  the  health  laws  cootinne  to  be  eoefget- 
loaDy  carried  oat,  we  may  sooo  be  relicred  from  epidemic  diseases,  and  render  the  dlj  ot 
Kev  Tork  one  of  tlie  most  healthful  in  the  world. 

B^i^i^  •fUtu  7>memaa-B<mm  9unty. 

Total  ■H»hgr  of  tMisTrt  hnMM  ■areyed 9M 

iattem ft,278 

tt  M  _  ^  ^  J 

ATcngenomber  of  fiuniBn  in  each  hovse. 

-       "  penoBs      "  -        n.' 

Ursest       -       *•  fiuBiiiea      «         «      M 

"       "  perWHis      "         *•      M7 

Tola]  with  ttaewent  honae  wmter<loacts 7% 

-        •*  "  pmies 8n 

Tftttd  mhrr  of  dweUiog  shantiea  in  the  district, 7(M 

B«|we«fU^  aataokitaed: 

K.  TAtSZKT,  3L  D.,  Atti^lmmUSmMttrm 
Xew  Tom.  ysiwtrr  1.  18«9l 
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DISTRICT    No.    16 


.IX,  Saiwtoy  Of  wnihn  Jbaf, 

Sa:  I  haffv  Iho  h«wr  «•  saboilt  herewith  my  TCport  «f  ^  audmi^  eo^OtiM  «f  ^^ 
MMh  Sniiarr  District,  aftd  the  work  dooe  fe  the  aano  4iiriMg  mj  pecW  of  Mrric* 
— tSrwhiry  iMpacior,  co»—chn  Jawiaiy  SI,  >6«9 : 

Thb  AMikI  Mtavii  6i»  nMeth  Street  on  the  aottth  to  B(«h«^stxA  Sfcreat  M 
■Md  turn  lb*  Ssth  Avm«e  to  the  bst  Rlrer,  betes  •  portloa  of  Ihc  l»th  Wan^ 
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a  BurfMOc  of  very  marked  topography,  nod  contaiuiog  withiD  iU  limiU  cvcr^  extreme  of  laetro 
poliun  life. 

Tbo  larger  portioa  of  the  district  Is  ocotipi<Kl  by  dwellmg-hoaflfa;  trade  ftud  commerce 
being  confined  to  the  First,  Second,  Third,  and  Fourth  Avenues,  wliieh  traverse  the  district 
from  north  to  »out)i, 

Tlic  highest  cicvftiion  is  attuned  at  Che  intersection  of  UadisoQ  Avenue  with  ScTcuty-scc- 
oud  Street,  and  llie  lowest  at  tide-water. 

The  main  outlets  of  Bewcmgo  are  at  Forty^intli,  Siitf-firat,  and  Seventy-fourth  Streets, 
into  the  East  River. 

There  arc  certain  general  characteriaticfl  peculiar  to  the  Fifteenth  District,  to  wMdi  my 
nttcntion  hoB  been  more  particularly  directed,  vix.,  drainage,  "  ^anty  population,"  and  the 
ventilation  of  echooMiousee. 

I  deem  it  proper  to  refer  to  theec  in  detail,  in  order  to  sbov  what  has  been  accocnplished, 
nnd  what  U  necessary  to  be  done. 

1.  Dm'tnage. — ^To  thi» subject,  the  importance  of  which  cannot  be  exag|:;crated,  I  bare 
devoted  much  lime  and  study.  Deeply  impressed  with  the  fkcts  developed  by  my  observa- 
tions, I  made,  on  the  6lh  of  April  last,  the  fuUowing  report : 

Througliout  the  Fifteenth  Difltrict,  under  my  charge,  there  Is  a  great  accumulation  of 
tttandtiig  water.  In  nuiny  places  tliia  water  has  become  sta^ont  and  very  offensive,  in  coo- 
sequence  of  the  refuse  mutter  which  is  thrown  Into  it.  I  have  on  Bevend  ociatelons  invited 
your  attentiou  to  the  subject  in  reference  to  particular  locaUlies,  where  the  preacncc  of  de- 
composing animal  and  vegetable  matter  called  for  prompt  action,  to  avoid  Bcrioos  injury  to 
the  public  health. 

The  remedy  adopted  in  these  casca  is  to  cause  the  low  places  to  be  61Ied  with  clean  earth, 
thus  removing  from  atmospheric  exposure  the  decaying  ond  deleterious  matters.  At  best, 
these  are  and  have  proven  to  bo  only  ti^mporary  expedients.  Am  the  ciuse  of  the  evil  is 
widespread  in  its  nature,  and  demands  the  application  of  a  remedy  both  permanent  and  gen- 
eral in  it,i  character,  I  revert  to  the  subject  now,  in  order  to  bring  to  the  notice  of  the  Board 
of  Health  the  cundilion  of  ilie  property  immediately  odjoiniog  the  Centml  Furk,  aud  lying 
between  Fifty-eighth  aud  Fixty-fidh  Streets — between  those  streets,  from  Fiflh  to  Lexington 
Avenue,  nearly  half  of  the  aqnores  are  filled  with  water  varying  fW>m  throe  to  ten  feet  hi 
depth. 

By  reference  to  the  general  topographical  map  of  the  Fifteenth  District,  wliich  has  Ijoen 
submitted  by  mo,  as  well  as  to  the  special  map  accompanying  thia  report,*  it  will  bo  acen 
that  tlie  sfjuafes  named  he  in  the  course  of  one  of  tlie  original  draiu.igc-'itrt.'anifl,  which, 
rising  near  the  andcHnal  axis  of  the  island,  Bow  through  a  devious  cauree  into  the  Ea.st 
River.  Originating  from  perennial  ppringn,  these  fitreams  receive  in  their  conree  an  accumu- 
lated supply  from  numerous  other  springs ;  and  when,  as  in  every  other  cose  under  my  ob- 
servatiou  of  street-construction,  tlieir  course  becomes  obstructad,  a  lai)^  area  becomes  flood- 
ed, and  the  ground  pcnmtncntly  saturated  with  water,  and  consequently  forever  Uable  to 
produce  deleterious  eflVcts. 

It  requires  no  argument  whatever  to  show  what  must  be  the  reiiult  if  this  condition  cf 
things  is  allowed  to  continue,  and  yet  the  property  in  the  locality  now  under  coosideratioQ. 
is,  by  Its  position  with  reference  to  its  proximity  to  the  pork,  justly  regarded  as  the  mottt 
valuable  for  future  rctiidences.  The  owners  of  this  property  ehiim  that  its  sanitary  condition 
should  not  be  neglected,  and  iu  value  depreciated  by  this  aecumuhition  of  water. 

Within  the  last  few  months  additional  obstructlona  (by  the  filling  of  streets)  have  been 
made  to  the  free  flow  of  water  along  this  stmun,  and  ground  which  ha^  been  dry  is  now 
overflowed  with  water.  While  it  is  evident  to  the  most  ordinary  observer  that,  with  refer- 
ence to  Uiis  whole  subject  of  deep  drainage,  there  bos  been  a  serious  neglect,  the  effects  of 
which  will  be  felt  for  years  to  come  ;  yet,  in  tlie  instance  now  referred  to,  there  is  a  remedy 
which,  if  promptly  applied,  will  obviate,  for  this  section. at  least,  the  evils  which  iu  some  other 
caxes  are  almost  irremcduiblc.    By  an  examination  of  this  particular  itrcam  and  its  locality, 

*  Sea  the  Topographical  and  Uroiiukge  Map  In  the  spocUl  report  of  Sanitary  BoglDcer,  in  a  subso- 
qnetit  Appendix. 
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I  fiud  that  it  id  prsctioablc  to  construct  a  divji  drnin  U»  rifYr.n'inth  Street^  at  iLi  ini 
wiih  Fourib  Avenue,  where  the  sever  U  ol'  sufficient  depth  to  receive  and  carry  off  Ihe 
mul.-ite<l  wntcr  fnini  this  fitream,  and  serre  for  all  ttinc  as  a  conduit  to  conrer  Its  never-rail- 
ing t<upp!y  iT)  tlie  river,  vhcrc  it  tna,v  benefit  and  not  curse  mankind  by  Its  insidious  misckiiiC 
Thia  drain  should  hare  been  constructed  before  the  streets  which  crosa  these  streami  wen 
^.idcd,  since  In  several  Instances  there  lias  been  a  neglect  to  provide  proper  sod  neceesaiy 
onlvert5,  and  as  a  consequence  the  interrenin^  txiuares  have  become  basins  of  water.  By  ui 
cstininte  mode  as  to  the  qiutntity  of  water,  there  are  over  30,000,000  gallons  nov  sbuviiag 
within  till.'  t^qnares  referred  to, 

I  am  hnppy  to  say  that  the  action  of  the  Metropolitan  Board  of  Health  in  tbiit  matter  has 
resulted  in  the  coostruction,  by  the  Croton  Aqueiiuct  Board,  of  the  necessary  calverta  throogli 
tlte  ftreeti>,  and,  when  the  dndns  aoroH  tlic  squares  arc  completed,  nill  entirely  rcmedjr  the 
ev\U  referrexl  to,  and  secure  the  reniOTnl  of  the  water,  and  consequent  pcmianeal  draizage 
of  the  BOll.* 

It  would  be  well  if  all  the  other  localities  referred  to  in  similar  "reports  could  receive  tfac 
same  attention,  and  permanent  deep  drainage  be  eetablUbed, 

The  matter  [^  one  which  has  a  direct  beariDf;  ui>on  tbc  future  m  well  as  the  prcflent 
health  of  the  city,  nud  deserves,  a^  it  has  received,  the  most  serious  considerotioD.  Aod 
work  is  projiresging  at  Seventy-fourth,  Seventy-fifth,  and  Seventy-sixlh  Streets,  betwe«a 
Second  anJ  Fourth  Avenues,  which  has  for  Its  oim  the  catahli-hment  of  a  syBtcm  of  thoroagti 
drainage  for  that  localUy.  T^iere  U  al-*o  a  prospect  of  the  constmction  of  a  deep  drain  to 
receive  and  convey  the  flow  of  an  **  original  water-course  "  at  First  Avenue  and  Sixty-fourth 
Street  to  the  East  lUver,  thereby  reducing  an  obstruction  which  is  at  present  proving  tcvt 

*  The  roUowIng  ia  an  abstract  of  tbo  Sanitary  Superintcndcnt^ii  coramanicatlon  which  accom- 
panLctl  thoeo  rcporta  when  he  sabmltled  them  to  Die  Board  : 

["This  report  relates  to  the  equarop  lying  between  Fifty-seventh  and  SIxtj-flflh  Streets,  th«Ca«»- 
tralPark,  nnil  Third  Avi>nuo.  and  toasoconddlBtrict  In  which  nataml  water-cour«eiiBrabvingob»ttiiot- 
cd.  and  mnlarlal  and  onhcalthfal  groands  created  hy  tbe  simple  neglect  to  protect  and  continiio  t)M 
old  watcr-couDKS  Id  culvertod  channels,  and  pcrman<'nt  drmla»  where  Rtreeta  are  being  graded  and 
liiter>'tnlng  lots  filled  In.  This  rcqulreoicnt  for  good  ranllary  drainage  hofi  been  overVio^od  to  the 
flrst-mcntlonud  region  near  the  Central  Park,  until  It  1m  perhaps  too  1&1«  to  find  any  nnthoritj  that  eaa 
bo  roqalrvd  tu  reopen  and  protect  the  original  water-courec's.  Ba(  In  the  lAst-mentionod  district,  tIm.. 
that  IjiDf:  southward  rroin  East  SIxty-aUth  Street  and  Rvcond  Aveanc,  It  certainly  la  po»i^ible  to  pre- 
ftcrre  forever  the  nnlaral  drainage,  and  also  to  remove  the  ezlsltng  aourcca  of  Insiilabrity  In  the  vicin- 
ity of  IhoColurvd  Hume.  Ttiu  same  remark  will  apply  to  tho  third  rvgloo  which  the  Inrpcctor  <J«- 
Sorlhes,  namely,  that  lying  tMtwccn  Seventy-third  and  !4cventy-nlnth  Streets,  Lexington  Arenac.  And 
the  East  Rlvvr, 

"  The  three  nndnilne-d  sections,  which  are  hero  described  hy  the  Sanitary  Inspector  In  the  10th 
Ward,  comprise  ncariy  holfa  square  mile,  and  am  destined  aoon  tu  bo  pupniated  by  tnhabltants  of  tbe 
wealthy  classes,  and  probably  Trom  70,000  to  100.000  In  total  nnmbor.  The  Iroportauco  of  the  sanitary 
drainage  of  these  areas  cannot  be  oremtated. 

*'Wc  beg  leave  to  mention  two  leading  ftictB  that  will  deeply  concern  the  (htnro  inhabltanta  of 
tbMO  or  other  now  aectlon*  which  arc  liable  to  he  nndriLlnod.  and  from  the  ob#traetlon  of  their  prtml- 
tlve  wator>coarae«,  In  the  procoM  of  grading  and  filling,  mast  become  and  furcrcr  renuilu  '  teei  ffrounti.* 
ThflMfhcttore— 

"/Ifil.— That  porona  ground*,  which  arc  Batarated  to  the  aar&ce,  or  to  within  a  few  ffect  of  the 
aurftco  at  all  times,  except  during  dronghta,  are  foToril«>  pbiceit  for  vartoas  epidemic  discaiieit. 

"Awnrf.— Wet  cellar*  are  known,  byobacrvlng  pliysiclans,  to  be  generally  aynnnymoaa  with  tbo 
teniu  DDhealthfhldwflUQKR  ind  fflckly  fnmllle*.  An  ordinary  dwcUIng-hoDfto  with  a  wot  collar  and 
with  the  ffurronnding  grounds  Mturated  with  8ub»olI-water  vthW  IncTiubly  be  an  mihcallhy  pUce.  I 
^re  adverted  to  Ihia  Hubject.  with  evMenco.  hi  the  Second  and  Third  Ajinnal  Rrportu  of  the  BnreaD 
«f  Vital  Statlitlcp,  of  the  Il<Nin1.  Thn  fiict  thiit  ench  wctiiPiifl  of  crocnds  hnn  at  lact  been  cocclnelvcly 
yrored  to  ha  the  moat  Important  of  local  cauaco  of  tuhcrcuhir  ptithtfiis  should  lead  to  tborongh  and 
MflHia«itd«epdnlnagelDthoTictnUy  of  dwcUlng-hontea.  The  chief  medical  olllcor  of  England,  after 
MlflMlra  rsMiarcbes  tfarongboot  England,  has  provetl  thai.  In  great  townii  In  which  deep  drainage  and 
dryteff  «f  tht  KTonnda  hoa  been  efllbcted,  tbe  chief  and  most  couatant  of  all  the  good  rcanlta  to  Ufo  and 
iHi#ni  fw«  tMM*n  that  oft  deemao  In  the  amount  of  morullty  from  conHomptlon.  The  Inveattgadons 
IpffV  F  I  iii.b.inthatownaofMaasachaBotta.baTaahownhow  very  important  thiflqncitlun  of 
ijMff,  ■'■  "•  iw(  fffOMUU  KoUy  la  in  the  placa  for  saulury  luiprovcmont  In  the  city  and 

BHlfT-     9  ^  '»••  hi  imlf  •  «lDgle  one  of  the  many  rvlatlona  to  health  which  this  subject  of  thnoly 

llMMiMyl  MMiNH^'i(7V***'>f  h'^inoda,  about  and  wider  Q^t  dwcUlng-boufes,  presents  for  soul- 
|M7M4MNpfaMMN||nMIMBL"    £.11. 
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detrimental  to  the  heultli  of  the  inmates  of  the  great  public  cli&rity  knonn  as  "  Tbc  Colored 
Uonic,"  ftti  JD^titutiflu  cniincnlly  wortliy  of  nanUarr  protection. 

Id  Ihid  conncctjon  U  is  proper  to  allude  to  the  conditiun  of  a  large  portlou  of  unoi'cupied 
property  oirned  br  capitaliHtii,  and  in  some  instuiict'S  bj  the  inheritors  of  old  cstAtes,  winch 
are  p&rtUllj  coTcrcd  with  Btagnont  water.  I  can  eee  no  justice  in  the  pioprtety  of  allotring 
these  owners  to  neglect  complying  witli  the  onlrni  to  fill  and  grade  their  property,  while 
actual  occQpouidj  who  arc  ploncerBf  and  add  to  the  value  of  these  lots  by  their  improrctncnt.'i, 
arc  endangering  the  lirea  of  their  families  ihrouj^h  this  neglect.     I  will  cite  one  instance  : 

The  occupants  of  the  populous  row  of  building?,  known  as  "  Xova  Scotia  Block,"  on  Sixty- 
second  Street,  are  and  have  been  suffering  from  the  eOects  uf  one  of  the  '*  stagnant  pools  of 
pestilence/*  which  Is  supplied  IVom  fire  shanties  with  sur&ce  prides,  and  the  d^rit  of  three 
stables. 

2.  SfiOiily  or  *'  SyvaUer  8oHniffrUif.*^—W\i\\*>  that  portion  of  the  flfteenib  District  which  i:s 
contiguous  to  "  the  Park  *'  is  regarded  as  the  most  valuable  and  dcJ^irahle  property  for  private 
residences,  some  of  it  bting  already  occupied  by  palatial  dwellings,  in  which  are  found  all  tbc 
comforts  and  luxuries  that  wealth  can  procure,  other  portions  of  the  district  are  covered  with 
the  rude  hovels  of  the  '*  rag-pickers,^*  where  squalid  poverty  i^ecks  a  shelter,  and  want  and 
misery  prevail.  Vacant  lots  are  seized  upon  and  appropriated  by  this  class  of  people,  and 
in  some  instances  whole  squares  arc  densely  covered  wiili  these  rude  cabins:  S4{uarcs  between 
Sixty-sixth  and  Sixty-ninth  Streets  contain  seventy-four  shanties  and  ton  stables ;  squares  east 
of  First  Avenue,  between  Fifty-ninth  and  Sixty-first  Streets,  eoutain  fiftyoue  shantic.%  two 
hundred  and  eighteen  persons,  fourteen  stables,  forty-one  cows;  one  other  square  sixteen 
i^ianties,  four  cow-stnbles;  one  other  square  twenty-six  shanties,  six  cow-stables.  Innumer- 
able dogs  and  goats  are  added  to  this  gronp  of  foul  things.  In  the  entire  district  there  ore 
upward  of  three  hundred  shanties.  Although  these  cabins  arc  teni]>orary,  and  sliiAcd  with 
advancing  Improvements,  yet  it  is  a  grave  (question  whether  tliey  arc  not  a  dangerous  cle- 
ment which  should  be  cllmiuatcd.  lest  itome  deadly  epidemic  should  find  there  a  ready  ally  to 
spread  contagion  through  the  city.  Tbcy  certainly  do  require  the  most  watchful  care  of  the 
Sanitju-y  luspeclor,  but,  from  the  very  nature  of  things,  U  Is  next  to  imposbible  to  scctiro  the 
observance  of  sanitary  regulations. 

3.  Ventiiaiion  of  Public  BmldUxgay  e»p€naU>/  Sehool-howteg. — ^Thero  are  In  the  Fifteenth 
District  four  large  gcnei-ul  hospitals,  six  asylums,  eighteen  churches,  eight  school-buildings; 
four  of  tlicse  arc  public  schools.  The  boepitahi,  cspedalty  **  St.  Luke*B  *'  and  the  '*  German 
Hoapiial,'"  arc  models  of  this  class  of  public  institutions,  exhibiting  in  their  con«tructiun  aud 
management  sn  enlightened  knowledge  of  sanitary  laws,  and  a  tender  care  of  the  affiicted^ 
worthy  the  lilghest  meed  of  praise. 

Of  the  four  public  schools,  there  la  but  one  that  has  any  thing  like  the  necessary  means 
of  ventilation,  aud  yet  tlicrc  is  no  place  in  which  proper  ventilation  is  a  mutter  of  so  great  a 
necessity  as  a  public  school.  Many  of  the  children  go  there  from  Illy-ventilated  and  con- 
tracted rooms,  only  to  exchange  for  a  poisoned  atmosphere  one  "till  more  deleterious.  How 
is  it  possible  for  children  to  learn  pr  bo  tanght  any  thing  under  sueh  circumstances,  with 
their  blood  poisoned  by  foul  air,  their  phy-iical  energies  benumbed,  their  meuuil  faculties 
stupefied,  crowded  by  scores  into  rooms  in  wlkich  there  arc  no  adequate  means  of  ventilation  ? 
The  sickening  odors  uf  the  air,  breathed  over  and  over  again  by  these  betpless  ^ictims,  aro 
almost  ucmdurable. 

If  there  is  any  truth  In  tbc  theory  advanced,  that  tubereuloflis  is  propagated  by  inluUa- 
tion,  what  practice  could  be  more  pernicious  than  allowing  children  to  bo  so  herded  as  to  bo 
compelled  V}  inhale  the  seeds  uf  disease  and  death — a  lameutable  fact? 

The  iulroduction  of  a  simple  air-shaft  into  tliese  buildings,  with  a  rotaling  Ijrrct  pUccd 
over  the  lop,  so  tis  (o  cri-ate  a  current  through  the  shaft  under  any  condition  of  the  atmos- 
phere, would  remedy  this  very  serious  evil,  and  such  improvement  should  be  executed  with- 
out delay. 

A  careful  survey  and  inspection  of  Uie  tenement-houses  baa  been  made  in  the  district, 
with  tliu  following  results; 


mi 


Wliole  number  of  t«ncm<mt-hoaict .* 679 

"        "  (iunlliM S,60B 

"  »       "pereoM 14,744 

Areragd  number  of  funiliM  In  ahoaie K-1 

"  "       "   peraona   "         "     22 

Largest  number  of  fttmilie-S   "         **     18 

"  "       "    pereona    "         "     68 

Arcrage  cubic  space  for  each  occupant,  Uring-room 68fl  fb«t 

"  "      "     "  "  eleepmg-room 868    " 

Greatest     "  «      "     »*  «  Imng-poom 1,880    •• 

"  "      "    "  "         BleepiDg-rooiD ^77    " 

Lcn«         "  "      "     "  "  Hring-room 263    " 

••  "  "      "    **  "         aleeping-room 108    « 

Total  of  tcncmont>bousefl  with  wiitcr^loacu 81B 

"    "        "  «  "     pririee 485 

»     »         "  "  "      seweivconnccUon 630 

'"    "        "  "        without  eewer-connection 48 


Aa  fur  as  my  experience  extend**,  it  is  very  gratifjing  to  report  that  the  oi'dora  of  tb« 
Board  have  been  generally  cheerfully  complied  with,  particularly  witli  rcgani  to  tiie  jrcntila. 
tloo  of  bedroom?,  and  I  cannot  call  to  mind  a  ainglc  instance  of  refuaal  upon  the  part  of  land- 
lords to  proride  the  means  that  have  been  required  for  ventilation  of  Blccping-rooms,  There 
ia  a  marked  improvement  aa  regards  the  education  and  opin[on.i  of  tho  ma5ses  ad  to  the 
DCCCttititieA  nf  air  and  H^rht  u  promotera  of  health,  and  it  id  to  be  hoped  that  tbe  day  will 
soon  arrive  when  it  will  be  impossible  to  find  a  aioglo  teoement-house  hi  this  city  that  has 
not  **  proper  und  a<lc<iuato  ventilation.'' 

Tbruugbout  the  Fifleeiith  District  tho  tcnement-houaoa  are  (with  few  exceptions)  of  modem 
construction,  and  consequently  arc  of  the  better  class,  and  were  constructed  with  a  view  of 
conforming  to  the  ** Tenement-bouse  Law"— a  law  that  i»  doing  much  tonard  amcliorjtlng 
the  condition  of  the  poor  and  lessening  the  rate  of  mortality,  and  commends  itself  to  alL 


Tenement-houses 029 

Private  dwelUnga 1,491 

Sublea 1  SO 

Yards  and  courts Ifi4 

Privies 116 


SKmmarif  of  Jntpcction*  and  Rein^pection*, 

Drains  and  sewera 151 

Vacant  lots S67 

Crl  lars M 

Kanufiiotorics 62 

Public  buildings 23 
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One  other  subject  deserves  a  pass'mg  notice,  i.  e.,  the  filling  of  streets  and  squares  with 
garbage  and  ashes.  In  the  prosecution  of  the  dntinofff-ieork  and  excavating  tn  8lxty*fourth 
Street,  which  had  been  filled  with  llie  material  referred  to,  the  stench  wna  stifling,  and 
some  of  the  workmen  were  made  sick  hy  the  putrefying  ipaM  there  found  exhumed.  Although 
this  material  had  been  deposited  there  and  covered  up  somo  yt^rs  ago,  it  seems  Impodsiblo  to 
ut  limits  to  the  ir^urioua  effects  caused  by  the  putrefacUon  of  garbage  thua  buried,  and  I 
oaxinot  express  in  too  strong  language  the  culpability  of  Ch(8  pructicc. 

There  i.i  one  feature  of  sanitary  inspection  which  cannot  he  lost  sight  of,  and  that  is  tbe 
pleasure  evinced  among  tbe  poor  and  needy  at  the  presence  of  a  saniury  olBccr.  They  find 
in  the  visita  of  the  Inspector  a  great  want  supplied,  am]  they  learn  to  look  for  him  aa  for  tbe 
face  of  a  friend ;  and  in  all  my  duties,  muny  times  arduous  and  fatiguing,  I  have  derived  much 
aatisfaction  from  the  willing  response  made  to  every  sanitary  suggestion,  with  frequent  accom- 
paniments  of  warmly-expressed  gratitude. 

Viewed  in  this  light  aluue,  a  thorough  sanitary  inspection  is  a  great  blesaing  to  maaj 
otherwise  cheerless  habitations. 

Respectfully  submitted : 

AUCUSTrS  VTELE,  M.  D.,  Sanitary  Intpcdor. 
Kkwt  Yobc,  JanMory  1,  1870. 
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IL  HAimt!!,  M.  D.,  Sanitttrtf  Siiprrinimdait. 

Sib  :  I  have  the  bonor  tu  submit  tbe  following  report  of  the  SUlecnth  SaniUry  Diftrict, 
and  of  ^omc  of  the  work  perfomiet]  tbercia  during  the  past  nine  nionthb. 

Boundary. — The  Sixteenth  S&mtary  District  comprisps  all  t}int  portion  of  the  cltj  ex- 
tending from  Fiflv-ninth  Street  to  Spuytcn  Duyvel  Creek,  and  from  Eighth  Arenue  to  the 
Hudson  River,  which  includes  a  part  of  the  12th  ond  22d  Wanls. 

Topoffraphy. — TUu  surface  of  this  portion  of  the  city  is,  with  few  exceptionn,  very  nnereu 
and  hilly,  largo  rocks  entirely  dealitotc  of  vegetation  projecting  here  and  there ;  while  be- 
tween tliem,  and  often  at  a  considerable  depth,  winding  valleys  aUcmotcIy  descend  to  the 
HudsOD  or  Uorlcin  River.  The  highest  point  13  reachetl  at  Fort  Wnshington,  yet  several 
others  are  nearly  as  liigh — as  at  Tenth  Avenue  and  One  Hundred  and  Thirty-ninth  Street, 
one  bondred  and  forty-eight  feet,  and  at  One  Hundred  and  TwcntV'fourth  Street,  near  the 
Hudson,  one  hundred  and  forty-seven  feet — above  tide-water.  The  lowest  considerable  por- 
tion is  known  aa  **  Harlem  Plains."  This  whole  area  la  underlaid  by  primitive  rock.  The 
soil  of  the  arable  part  is  a  rich  loam,  and  is  largely  plimtetl  in  vegetable  gardens,  fruit  and 
Bhido  trees,  osd,  with  pastures  frequently  intervening,  gives  sufHcicnt  variety  to  make  a 
rcaldenec  here  deairablc  This  long  strip  of  land  is  occupied,  for  tbe  most  part,  by  the 
wealthy  and  the  very  poor. 

Alongthe  westerly  slope  near  the  Hudson,  and  in  other  eligible  sites  for  country-scata, 
the  Urge  estates  of  the  wealthy  are  still  unbroken,  and  nre  kept  by  their  occupants  io  a 
good  sanitary  condition.  However,  in  the  southerly  portion,  and  in  the  vicinity  of  recent 
improvements,  fVequent  sales  have  divided  these  estates,  and  many  of  the  city  lota  are  now 
occupied  by  and  sometimes  leased  to  persons  wishing  to  erect  temporary  dwelling?. 

In  the  early  spring  the  Board  directed  an  inspection  of  the  sb an ty -district  west  of  Central 
Park.  From  Siity-tbird  Street  tii  Eigbty-third  Strct^t  six  hundred  and  seventy-five  (ft75) 
awfaie  vere  found  kept  without  permit  in  close,  fllthy  pens,  and  fed  entirely  on  swill.  These 
were  removed  through  an  orrler  of  the  Hoard,  and  the  pens  and  yards  cleaned,  many  of  tbe 
owners  removing  them  entirely,  and  planting  gardens  in  their  stead. 

In  this  in.«pection  the  shanty  cow-stables  were  fonnd  to  be  close  and  dark  hovelf,  each 
coDtolning  from  three  to  eight  cows,  oflen  largely  fed  on  warm  swill  from  the  distilleries. 
Some  of  the  WI^^8  used  In  the  distribution  of  this  milk  to  the  consumers  bad  legibly  paint- 
ed  on  them  "  Pura  WtMchftter  County  AfiU:.^''  By  a  stmiiar  action  of  the  Board,  the  owocra 
were  pitrvontril  fioro  feeding  swill,  and  light  and  air  were  admitted  to  the  stables. 

In  June,  by  tbe  efficient  aid  of  Drs,  Heath  and  Lordly,  free  vaccination  was  oRcrcd  by 
tbe  Board  throughout  all  the  Sixteenth  District  south  of  One  Hundred  and  Twcnty-flfUi 
Street,  and  in  the  public  schools  at  Maahattanville,  CarmanavUlc,  and  Inwood. 

Sanitaiy  Survey. — As  regards  the  sanitary  survey  now  being  mode  by  the  Board,  I  would 
say  some  difficulty  was  experienced  in  adapting  the  work  in  this  district  to  the  blanks  pro- 
vided, there  being  so  few  tenement-houses.  However,  it  was  decided  lo  enter  in  every  case 
tbe  street  and  avenue,  name  and  OHtionality  of  occupants,  sanitary  condition  of  premise?, 
number  of  families,  total  population,  and  the  number  not  succeasfuUy  vaccinated,  and  under 
the  column  of  *'  Remarks  "  every  low,  rude,  temporary  dwellbg  was  marked  '"  sbantv,"  sad, 
if  a  private  house  or  tenement,  the  number  of  stories  high  and  the  material  of  the  building 
were  recorded. 

In  this  way  every  house,  from  Fifty-ninth  Street  to  One  Hundred  and  Tenth  Street,  west 
of  Central  Park,  has  been  visited. 

Within  tlie  above  limits  it  is  found  there  are  1,331  dwellings,  containing  1,783  families, 
8,499  persons,  of  whom  423  have  never  been  vaccinated. 

The  dwcMinga  are  divided  as  follows,  ris. :  Shanties,  718;  private  houses,  501 ;  tenement- 
bouses,  62.  r 

The  whole  number  of  tenement-houses  in  the  Sixteenth  District  is  aeventy-cight,  all  of 
which  have  been  lisited. 
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F  ConnotidaUd  8tatutK»  of  TenemetU-Bom*  Sn/f^ejf.  ^^H 

I            Total  number  of  tencnicnt>houfies  earrejed 78    ^^^^H 

I                                         fjiunied  rceiding  in  tlicm 4M  ^^^^H 

I                i«         w             poreons                     Mm* 1,792  ^^^^B 

r           ATcrage  Diimbei*  of  families  in  a  bouso 5.41&      ^^| 

I                 u            u           pcwons                  22,»7      ^| 

I            Largest                   fflmiUei                  14.          ^| 

f                                             persons                    &4,          ^H 

I            Total          **           tenement-houses  with  wtter-cloeets 0  ^^^^H 

[                                                                            **    priviei T8.^^^| 

"            **                        11               14    gewer-eonnecUoiu ^*^^^^H 

I  Mjgnl  to  My  I  bave  kept  no  records  of  the  teneroenta  requiring  to  be  iroprored,  ij^H 
order  to  comply  irith  ibe  various  sectiona  of  tlic  TL*nement-bouse  Law,  ^\ 

77u  Shantia. — Tbe  ebanticSf  of  whicb  Ibcrc  are  about  eigbt  btmdred  (800)  in  nil,  ar« 
placed  in  Gemmn  or  IrUb  groups  at  every  coneviTable  point  of  tbc  compa99,  iii?pnnited  herv 
and  there  by  poasagc-ways.  Tbeir  occupants  arc  an  indusLriouB  people,  and  many  moke 
Uieir  bomcs  ver}'  comfurtablo  by  a  skilful  thatehing  of  tin,  oU-clotb,  or  other  material,  and 
the  insides  of  tbcir  dwtlling^  ore  generally  lathed  and  plastered.  During  the  drought  of  the 
po^t  ttummer  there  whs  much  suffering  among  them  on  account  of  tbe  great  scarcity  of  water. 
Their  "wells"  and  "springs"  were  nearly  all  dry. 

Free  hydrants  arc  much  needed  at  Sixty-fourth  Street  and  Eleventh  Arenne,  where  fifty- 
four  families  carry  all  their  water  an  average  distance  of  more  than  eight  hundred  fpct,  and 
at  Tenth  Avenue  and  Seventy-ninth  Street,  and  at  Eighty-sacond  Street  and  Ninth  Avenue. 

Setcerg, — The  work  of  conatrueiiog  sewers  has  progressed  rapidly  during  ibo  entire  scai^H 
sou  in  the  southerly  portion  of  this  dislrict — a  single  firm,  liaving  a  contract  for  atM>ut  thir>^| 
teen  tbousand  feet,  have  already  completed  more  than  eight  thousand  feet.  'I 

The  deep  outlct-eewcr,  intended  to  drain  tbe  sunken  lots  at  Eighth  Avenue  and  Sxtf-  n 
second  Street,  and  Uie  deep  sewer  to  dniin  tbc  pond  at  Seventy-stxth  Street  and  Eighth  ATft>^H 
QOC,  are  being  pushed  forward  as  fast  as  the  heavy  luiture  of  the  work  will  allow.  ^H 

Others  arc  needed,  ns  follows:  At  Seventy-ninth  Street  a  deep  outlct-sewer  to  drain  the 
swamp  at  Eighty-sixth  Street  and  Ninth  Avenue,  and  terminate  in  tbe  pond  at  Eigfaty-cighlb 
Street  and  Eighth  Avenue.  Another  U  mnch  needed  at  Stryker's  Bay,  or  Nincty-sixth  Street, 
to  pass  along  Llic  easterly  side  of  tlic  Boulevard  to  One  Hundred  and  Twcllth  Street  or  One 
Uundred  and  Fourteenth  Street,  with  a  deep  branch  to  extend  to  Eighth  Avenue  and  One 
Hundredth  Street  With  these  receiving  sewers  other  deep  sewera  and  drains  could  be  ooo- 
ncctcd,  and  thus  the  whole  region,  now  so  malarial,  could  be  r«deemed. 

There  arc  several  geological  basins  with  a  clay  subsoil  In  this  diftrict,  which  relatirclj 
appear  to  be  very  low,  but  are  in  reality  from  filly  to  seventy  feet  above  tlde-watcr. 

Malarial  /Vivrs.— With  (ho  drying  up  of  the  soil  and  vegetation  in  September  last,  there 
were  many  cases  here  of  bilious  remittent  fever,  which  soon  asaamed  a  typhoid  or  enterio 
tj*pe.  This  was  quickly  followed  in  others  with  the  ordinary  intermittent  fever,  and  large 
numbers  In  the  vicinity  of  these  natural  basins  suffered  and  arc  ftilt  afllicted.  Some  canMi 
within  my  personal  observation.  At  Seventyniixth  Street  and  Eighth  Avenue  out  of  tbre^j 
families,  oonsistin*;  of  nineteen  (19)  persons  living  on  a  single  city  lot  bordering  a  «tagnau| 
pond,  six  (fl)  have  died  since  the  first  of  May  lai^t,  four  (4)  of  whom,  it  Is  believed,  of  pi 
vcntuMc  disoasefl. 

One  of  the  families  baring  lost  by  death  two  members,  two  more,  aged  about  nine 
clevL-n  respectively,  were  found  at  the  timt!  of  my  in:T»eotion  entirely  vmeonscious  in  the  coiwj 
gesltvc  slago  of  intermittent  fever,  and  wure  soon  removed  to  other  and  better  quarters. 

In  1863,  J.  Lewis  Smith,  M.  D.,  in  Ida  admirable  report,  said:*  "This  point  of  Innd  con- 
tains one  shanty  and  three  woo<len  tennnt-houscs,  tilt  Istely  but  two,  occupied  by  nin«j 
families.  During  the  post  twenty  months  there  have  l»ecn  among  the«e  people  dysentery^, 
typhoid  fever,  intemiitlent  fever,  and  eholem  infantum,  and  three  deaths  of  infants.     Thcsg'l 

*  Beporl  of  the  ConucU  of  Hygieno  and  Public  Boollh,  of  tlie  CUlxeni*  Aiiodatloa  of  New  Tortc*^ 
Second  cdtlloD,  1866.    FagoSlO. 
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disMBes  aad  daitha  were  unquestionably  due  to  the  insalubrity  of  the  plnoe,  catued  by  the 
stagnant  wnl«r." 

In  the  iramcdlate  vicinity  of  the  sw&mp,  al  One  Hundred  and  Ei^^^hLb  Street  and  Broad- 
waVf  tweaty-lhreo  families',  and  in  the  little  proup  of  houses  between  the  Croton  Aqueduct 
and  Eighth  Avenue,  frum  about  Ninety-fourth  Street  to  One  QundretUh  Street,  thirteen  (13) 
fdmilics,  were  found  thus  sufferiug  at  the  time  of  my  inspection.  It  is  needless  to  say  many 
more  bore  the  inarlcs  of  mahirinl  cachexlu. 

Sunim  lAtU. — Mitny  sunken  lots  Imve  been  filled  in,  and  a  few  others  connected  with 
sewers  by  their  owners,  as  from  lime  to  lime  the  Board  hna  directed. 

In  one  instance,  at  SixtyJburlh  Street,  l^etweeu  Tenth  and  Eleventh  Avenues,  thousands 
of  loads  of  earth  were  required  to  fill  an  exceedingly-offensive  pond  that  bad  existed  there 
for  year*. 

In  this  cue  it  took  ten  (10)  entire  il4yB  to  obiaiu  the  name  and  present  address  of  each 
owner.  It  results  here  that  there  is.  besides  an  abatement  of  tbe  nuisance  in  the  neighbor- 
hood, a  clear  advantage  to  the  owners  thcmsdvua,  as  each  lot  has  increased  in  value  more 
than  four  times  the  actual  cost  of  the  work. 

Tbc  physical  structure  and  groat  aTernge  altitude  of  this  portion  of  the  Island,  with  the 
Central  I'ark  upon  one  side,  aad  the  proposed  West-side  Park  on  the  other,  reaching  from 
Seven ty-Bccond  Street  to  One  Hundred  and  Twenty-eighth  Street,  and  the  improvements 
now  going  on  in  it?  central  portion,  seem  to  establif<h  the  fact  that  it  will  never  be  given  up 
to  commerce  and  trade,  but  must  remain  for  residences  and  catablishcd  in>ititulionfi. 

If  such  is  to  be  its  future,  the  importance  of  early  deep  dminage  can  hardly  be  estimated. 

Respectfully  submitted: 

a  D.  WADSWORTH.  M.  D., 


Kew  You,  KittmAir  1, 1869. 


A»fia(ant-isaHitary  Inspector. 


DISTRICT    No.    17. 

E.  IfaaBifl,  M.  D.,  Satiifory  BMperiitttn'fmi. 

Sir  :  I  respectfully  beg  leave  to  present  the  following  report  upon  the  general  condition 
of  the  Seventeenth  Sanitary  Inspection  District,  Twelfth  Wurd,  calling  to  your  notice  some 
of  the  iraproTctncnts  Uiat  have  taken  place  and  that  are  now  in  progress. 

Btmndaiy. — Tliis  district  is  bounded  on  the  north,  by  Uarlent  River  ;  on  the  cast,  by  East 
River  ;  on  the  south,  by  Eighty-sixth  Street ;  on  tho  wi^t,  by  Eighth  Avenue;  having  a  long 
diameter,  north  and  south,  of  lliree  and  one-balf  miles,  und  of  nearly  one  and  one-half  miles 
in  its  greatest  width,  extending  over  nn  area  of  uhout  five  s<|uarc  miles. 

Topoffrojihy. — The  greater  portion  of  the  surface  of  this  district  is  but  a  few  feet  above 
the  tide-level.  The  highest  points  arc  found  at  Mount  Morriti  and  at  Kincty-sccond  Street 
and  Fourth  Avenue.  Much  of  the  surface  east  of  Third  Avenue  is  i»elow  high-tide  level. 
From  One  Uundrcd  and  Fourth  Street  to  Ninety-second  Street  it  is  marshy,  and  llie  streets 
unopened,  with  the  exception  of  Second  Avenue.  At  One  Hundred  and  Third  Street,  west 
of  Third  Avenue,  a  rocky  ridge  rises,  extending  southward  through  Yorknlle,  wliich  is  on 
the  southern  boundary  of  this  district.  West  of  Fourth  Avenue  the  surface  is  generally  hut 
a  few  feet  above  the  tide-level ;  but  from  Eighty-sixth  Street  to  Ninety-sixth  Street  the  groundi 
are  high  and  rocky.  Tbe  same  series  of  rocks  api»CHrs  at  Mount  Morris  Square,  near  tho 
Uarlem  River.  The  soil  is  mostly  of  the  alluvial  deposit.  The  only  pond  of  any  con.tidera- 
ble  siKC,  in  this  district,  is  situated  just  south  of  One  Hundred  and  Tenth  Street,  in  the  Central 
Park.  From  Ninetieth  to  One  Hundred  and  Ninth  Strecl*>,  on  the  cast  side,  are  several  old 
water-course?,  none  of  them  at  present  extending  west  of  Second  Aveuue  except  one  nuining 
fVom  One  Hundred  and  Eighth  Street  and  East  River  to  One  Hundred  and  Sixth  Street  and 
fifth  Avenue,  thence  in  a  northwesterly  directiun  to  One  Hundred  and  Twenty-second  Street 
and  Eighth  Avenue.  There  is  an  old  water-course  running  from  One  Hundred  and  Twenty- 
third  Street  nnd  East  River  to  One  Hundred  and  Thirteenth  Street  and  Second  Avenue,  and 
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Bmuller  one  running  directly  wo«t    Other*  ore  fouod  tt  One  Hundred  and  Tlurtj'-fi 

One  Flundretl  and  Tliirty-cighth,  One  Ilundrod  and  Forty-serenth,  One  lIuudr«J  and  Forty. 
nintJi,  and  Onu  Iluudivd  and  Fiftieth  SlrceU  and  Harlem  Kivcr.  A  large  portion  of  the  9Uf- 
Irtce  in  ihc  immediate  wcaiern  vieinlly  of  Mount  Morris  Square,  until  withiu  a  few  years,  «u 
occupied  by  a  pond. 

Malarial  lH/luenee8.—Ia  connection  with  the  topography  of  the  district,  I  would  raipcot- 
fuUy  call  your  attention  to  the  malarial  influeuecs  existing  in  vertAin  portioni)  of  the  wwd. 
From  One  Hundred  and  Fourth  Street  and  East  Hirer  to  One  Hundred  and  Tenth  Street  and 
East  River,  extending  west  to  Eighth  Avenue,  ia  a  belt  of  land  whish  id  very  low  and  if 
alnayfi  damp  from  the  waUT-counses  and  ponds  in  this  section.  One  Hundred  and  Tenth  Street 
ia  mom  capeeially  subject  to  the  iuOuciice  of  malarial  poison.  On  the  "  Rock*,*'  east  of 
Mount  Morria,  moiarial  influences  prevail,  owing,  at*  I  think,  to  the  under-stratutn  of  rock 
preventing  the  full  absorption  of  muiature.  The  site  of  the  old  pond  ire*t  of  Mount  Morxia 
is  another  place  where  the)>e  malnrial  iiifluencc>i  nre  felt 

Drainage  awl  JSewtra. — Owing  to  the  fact  that  ronny  of  the  etrccta  an?,  as  yet,  onopOMd, 
and  tlmt  the  work  of  pewering  is  conBt^intty  going  on  ;  also  in  eonslderatton  of  the  fiMt 
it  is,  aa  yet,  undecided  whether  it  l»  be«t  to  fill  in   and  sewer  the  low,  mamhy  lot«  oa 
East  River,  or  btiild  dikes  and  bail  them,  I  can  give  no  further  report  than  to  ejiy  that 
Bewers  uro  uf  both  brick  and  pipe,  tlieir  general  direction  U  east,  and  (heir  outlets  are  a 
low.water  mark. 

Several  tenement-houses  and  private  houses  have  been  connected  with  the  sewers  du 
the  past  year  by  order  of  the  Board  of  Health,  and  nil  new  houses,  on  streets  in  which  th 
urc  Bcwcrs,  are  sewer-connected. 

Vacant  toU  and  Ponds. — There  are  in  tilts  district  many  vacant  and  sunken  lota,  wh 
during  u  large  portion  of  the  year,  eoDtain  stagnant  water.     These  places  give  rise  to  malari 
poUon,  which  is  the  occasion  of  much  sicknes>i.     In  many  ini^tanccs  it  u  almost  or  quite 
poflfible  to  find  the  various  owners  of  these  vacant  lots.    In  otliers  the  Buanl  has  done  great 
service  to  the  public  by  causing  them  to  be  grad«l  to  a  love)  sutflcient  to  carry  ofT  all  aurfaeO' 
water,  and  also  to  be  properly  couuoctod  with  the  sewers.     In  this  connection  I  would  state 
that  most  of  those  sunken  lota,  together  witli  .a  great  number  of  gutters  and  street  mud>hole^ 
have  been  thoroughly  dismfccted,  by  order  of  the  Board,  willi  the  heavy  oU-of-coal  lar. 

Strctti. — But  few  of  the  streets  arc  scwereii,  and  a  still  smaller  number  arc  paved. 
Avenue  is  iu  process  of  beiug  paved  with  iheBelgiiiii  pavement.  One  Hundred  and  Twent 
fourth  Street,  Fifth  to  Sixth  Avenue,  ond  Ninety-second  Street,  Ijctwcen  Third  Avcuuc 
East  River,  are  alao  paved  with  the  same.  One  Hundred  ond  Tweuly-uiulh  Street,  from 
Fourlh  to  Sixth  Avenue,  One  Hundrcl  and  Twcnty-fourlh  Street,  from  First  to  Third  Avenue, 
One  Hundrt'd  aud  Twenty-third  Street,  from  Secoud  to  Tliird  Avenue,  and  One  Hundred  and 
Twe!ily-«eeond  Street,  from  Second  to  Third  Avenue,  arc  pavetl  with  the  concrete.  Mttny  of 
llie  fctreets  are  not  yet  opened;  but  by  far  the  greate6t  cause  for  eompliiint  is  found  in  the 
manner  in  wbieh  ihc  streets  arc  "cleaned,"  or,  ratlier,  not  dmrnxl.  And  this  cause  of 
eomjduiiit  cannot  ceasu  under  the  present  street-cleaning  regulations,,  for  the  contmctora  sa; 
tliey  df>  llieir  duty,  anil,  If  this  be  so,  something  more  is  required.  Under  the  directioo 
the  Board  uf  Heulth  many  cf  the  streets  have  been  cleaned,  aud  ihc  mud-hnlcs  filled 
fresli  earth,  very  much  to  the  health  ond  comfort  of  the  dtizcns.  Sixth  and  Sereo 
Avenues  are  being  graded,  ond  when  completed  will  afford  the  finest  ddves  o(i  the  island. 
S'juarcs. — Thjt  portion  of  Iht;  Scvculeontli  Hifltnot  boundeii  by  the  Hue  of  Eigh 
sixth  Street  on  the  south,  by  One  Huudied  and  TyulU  Slreet  un  the  north,  by  Filth  Arcnue 
on  the  east,  and  by  Eighth  Avenue  on  the  we.sl,  Ls  imluded  in  the  "(."entriil  I'ark  "  boaa- 
daries.  Mount  Morris  Stpiarc  ia  bounded  by  One  Huudred  and  Twentieth  and  One  Hundred 
raid  Twenty -fourlh  Streets,  Madison  aud  Sixth  Avenue*.  It  ban  been  much  improved  dur. 
ing  the  puEt  Huinmor,  and  U  now  a  really  bi>auliful  resort.  The  aiuall  square  lying  between 
Third  und  Fourth  Avenues,  One  Hundred  and  Twentieth  anil  Ouc  Hundred  tiud  Twenty-; 
Streets,  has  been  desecrated,  one  corner  having  been  sold  and  a  row  of  brick  buildin 
elected  thereon. 

General  Sanitary  Condithn. — On  this  subject  thoro  Is  but  little  to  be  said.    Kover 
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nitbin  the  last  Gftcon  years  ha«  there  been  so  lu'ftltliv  a  aoaaon  ns  ihe  one  throagb  wliiiU  we 
hAV«  ju«t  pused.  Seldom  baa  ihorc  been  ficcn  a  caso  of  typhoid  fever.  Soarlat'ma  Itu  Dot 
prevailed  to  any  alurming  extent  There  bare  been  comp-irntivoly  few  cases  of  cholera 
iufaDtutn,  and  these  BcMom  fatal.  A3  regards  niaUrial  influences,  it  may  be  said  that  they 
exist  in  certain  localities,  as  for  example  over  the  sUcn  of  the  nld  wnter-coursefl,  and  adjacent 
to  those  streets  which  are  being  excavated  and  graded,  but  they  arc  oftencr  manife.'ited  by 
their  influence  on  other  di'eajioj,  than  by  well-mnrked  attAcl(s  of  intermittent  fever.  Much 
of  the  future  welfare  of  the  iiihnbitants  of  this  portion  of  the  inland  depends  upon  the  manner 
iu  which  the  low  and  wet  gronnds  of  now  unoccupied  ^quarcA  are  dUposed  of,  and  the  man- 
ner in  which  the  ecwcra  arc  constructed.  Deep  drainage  is  a  positive  necessity  in  these 
vacant  lots  that  are  to  be. filled  in  with  fresh  earth.  When  iHeso  improvements  Bhall  have 
been  made,  vi^.^  sunlcen  and  wet  lots  filled  in,  and  proper  sewers  constructed,  no  part  of  the 
ishwd  con  excel  this  in  its  sanitary  ndvautagca.  Already  the  work  ts  being  pushed  well 
forward  by  the  Board  of  Hcaltli.  One  of  the  worst  spots  in  the  dUtrict  la  that  found  on  the 
eaet  side  of  Third  Avenue,  between  One  Hundred  and  Twenty -ninth  and  One  Hundred  and 
Thirtieth  Streetj*.  Here  is  a  row  of  wooden  buildings  standing  over  the  water  where  the  tide 
ebbs  and  flows,  but  with  insuifioient  force  to  rcTnove  refnsc  materials  that  accumulate  here. 
These  lots  ehould  be  filled  in,  and  a  proper  bulkhead  constructed  at  the  comer  of  One 
Tlundrcd  and  Thirtieth  Street  and  Thinl  Avenue,  preventing  the  further  flow  of  the  tide. 
Orders  have  been  served  by  ihe  Ruard  on  the  owners  of  this  property  to  fill  In  these  lots 
with  fresh  earth,  and  no  doubt  these  ortl^ri  will  soon  be  complied  with. 

But  it  ia  not  by  such  improvemcuis  oloiio  that  the  Board's  beneficial  influence  ia  being 
cxerttil  in  Harlem,  as  well  as  in  other  iwrts  of  the  mctropolw,  for  the  principles  ond  plans 
of  sanitary  care,  and  the  safe.^uards  of  sanltan*  government,  which  it  has  brought  into  active 
.exercise,  arc  continually  aiding  nnd  Instructing  the  people  in  these  things. 

Vaecinatitm, — By  direction  of  the  Board,  a  thorough  canvass  was  made  of  the  sdiools 
nnd  of  the  tenement-hou^e  and  Hhnnty  population  throughout  the  Harlem  district,  for  the 
purpose  of  offcHng  free  vaccination.  In  all  cases  your  Inspector  was  kindly  received,  and 
in  but  few  famHies  were  there  any  olyections  raised  which  wcfl'  not  easily  overcome.  The 
vaccinations  were  in  a  high  degree  successful.  In  no  Instance  was  I  callecj  to  sec  n  case  of 
erysipelaA  or  any  accident  resulting  from  vacctnatioa.  Thus,  owing  to  the  prompt  action 
of  the  Board,  Ihla  district  received  timely  protection  against  smoll-pox. 

In  the  tabulated  statement  will  be  found  the  number  of  vaccinations  made. 
AreaSf  Aliey$t  and  JarA. — During  the  past  year  there  has  been  great  improvement  na 
rvgards  tlie  cJeanlinou  of  alleys,  areas,  and  yards,  and  this  In  in  a  great  measure  due  to 
the  syBtcmaUc  inspection  wbicb  has  been  pursued  ;  nearly  all  ore  now  graded  so  as  to  allow 
the  surface-water  to  flow  away  through  proper  drains  provided  for  it. 

Domiciltt. — These  maybe  divide<l  into,  first,  private  nMidence.",  brick  or  brown-stone  front 
and  wood;  second,  tenemt>nt-houso.«,  brick  ond  wood ;  third,  shanties,  or  temporary  wooden 
doniidles  of  one  story.  The  first  are,  with  few  exceptions,  well  built  and  largo  and  com- 
fortable, and  each  year  adds  to  the  number  of  spacious  dwellings,  furnished  with  all 
'*  modem  improvements."  Sfany  of  these  house*  are  occupied  by  two  and  three  familice, 
but  in  nearly  all  such  cases  they  do  not  present  at  all  the  appearance  of  the  old-flylc  of  ten- 
ement-houses. In  the  tenement-houses  the  improveuient,  iu  a  sanitary  view,  has  been  most 
marked.  Under  a  systematic  inspection  by  direction  of  the  Board,  they  have  been  made 
to  meet  the  re<iuiremcnt8  of  the  "Tenement-bouse  Act,"  In  nearly  every  building.  Of  tho 
105  tencment-bouflofl  in  this  district,  there  arc  at  present  scarcely  thirty  that  arc  not  furnished 
with  proper  moans  of  ventilation  and  with  fire-escapes.  In  regard  to  tho  sections  of  the  law 
that  have  been  found  violated,  an  account  Is  given  below.  In  general,  these  houses  are  well 
built  and  well  kept.    The  seotloiu  of  the  law  found  violated  are  as  follows : 

Sec.  n.  Violated  in  seventeen  instances.     In  but  two  houjics  have  there  been  found 

slccping-rooma  which  had  do  veutUa^on  whatever.     In  the  other  fifteen  there  were  windows 

communicating  with  the  dwelling-rooms,  but  rot  with  tho  hall.     In  every  instance  but  three, 

where  rcinspections  have  bein  made,  tho  order  of  the  Board  has  been  found  complied  with. 

Ssc  IU.  Violated  in  twenty-four  instaiic«s.    These  have  been  complained  of,  and,  under 
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Ike  difflctian  of  the  Sapcnmcndcai  of  BaQdingii  proper  Aie-eanpn  hvre  been  or 
•OVB  proTided. 

Sbc.  it.  Id  bo  case  h&s  this  secdon  been  foand  rtoUted. 

Sbc  T.  la  two  uutances  tbU  Mctioa  has  been  foand  rioUtcd  where  it  co«iU  bo 
In  other  cases  then  bare  Dot  been  the  needed  eonntttopt  with  Mwen ;  bwi  the  sann 
not  oottstnicted,  and,  of  cooise,  the  cooDectSona  could  not  be  nude    Where  inAV< 
OMSpooU  hare  beca  made,  and  are  kept  tolerably  clean. 

Ssc  VL  There  are  no  cellars  occapted  as  dwcUiogs,  and  bat  few  basements  so  wsamyiitd 
in  this  district ;  and  in  oo  case  have  ibe  reqnimMiUS  of  the  law  been  found  vIoUtodu 

Sec  VIL  This  section  has  Dot  been  foond  to  be  violated. 

&c  Vm.  In  the  danse  rapecting  garbagie-boxcs,  this  seetioo  has  boca  fiNind 
nx  times.  Bui,  in  manj  instances  where  there  are  boxes  or  barrels  provided,  Ike 
win  persist  Lo  throwing  garbage  into  the  streets  and  gotters.  In  other  easc^  where 
b  placed  in  proper  receptndca,  the  noD-pcrformaDce  of  ducr  on  the  part  of  the 
in  ooHectit^  the  garbage  leads  the  tenants  to  disregard  the  boxes,  and  thus  the  p&tterw  amA 
streets  aoaa  bwcoine  filtfar.  Tbccc  seems  to  be  quite  a«  much  room  for  improTfrocfit  <m  the 
part  of  tenants,  in  regard  to  this  section,  as  to  anr  other  contained  in  the  "  aot.*^ 

&BC  IX.  In  but  foar  iiwrtsftfes  has  this  section  been  foond  nnTiolated,  In  regard  to  tte 
cbnse  n^pevtiog  the  porting  of  the  owner's  name  and  addreM  in  the  halL  It  iff  AflcaU 
to  find  anr  good  reason  why  thie  section  is  so  oflen  Tiidated,  The  main  rwasoa  ^tcb  i* 
that  it  subjects  the  owner  to  unnacessar7  trouble,  from  the  tenants  running  to  liin  wpHIi 
petty  eomptaantSL  But  this  cUnae  should  be  enfotoed,  as  without  it  th«  Inspector  It  oftea 
led  astrar,  and  mndi  raloable  time  lost. 

Ssc  X.  In  all  case*  easy  access  has  been  had  to  the  tenement-houses  bj  the  taspceter. 
Then  has  been  fto  oocssinti  for  oonpbiot  in  regard  to  other  clauses  of  this  sectioa. 

&a.  XL,  Xn.  In  regard  lo  these  sections  then  has  been  found  no  occasion  for  con- 
plainL 

Sic  XllL  Then  hare  been  found  no  Tiolatiooa  of  this  section.  Then  uiw  bat  lev 
houMii  nn  the  rear  of  lotd  in  this  Astrici. 

Ssc  XIV.  This  section  has  not  been  found  riolated  in  any  instance.  In  but  few  tooe- 
mcnt-houscs  an  the  bedrooms  provided  with  flue  rcstilation  instead  of  transom  or  rcutiinti^ 
uinJow*  opening;  into  the  hall. 

SiC9L  XV.,  Xvl.,  XVn.,  XVIII.,  XIX.  The  remaining  sections  of  the  act  bare  mot 
found  to  be  riolated. 

Prints — In  neatly  all  eases  tenement-houses  an  provided  vrith  privies  eonnectcd  vitk 
Ibe  severs,  wherever  then  is  a  »«wer  la  the  adjacent  streeL  In  a  few  hounts  tbore  m 
water-closets  in  the  halb  or  cdlars.  Then  is  a  want  of  sufficient  flushing  in  mnnj  c^m^  to 
ouTv  ite  night-soil  into  the  sewer.  In  olher  cases  the  coonccting-pipc  becomes 
and  the  privy-vault  rapidlj  fills  up  and  bcccoMS  a  nuisanee.  In  other  instances  ibo 
pipes  an  not  placed  so  as  to  conduct  the  cxcremental  outlow  from  Uw  dweUzng  into  tho 
aewtr.  Then  is  great  need  of  mon  thorough  inspection  and  zianspeetioo  of  pcirico  »rf4 
privT-vanlts  than  yoor  Inspector  has  been  able  to  gin  during  the  present  season. 

^Skrwc — ^In  one  instance  swine  have  been  dtsoovcred,  and  the  owner  notified  that  the  koep- 
ing  of  them  was  in  violation  of  the  law.    They  wen  immediatdy  sold,  and  thus  the  caaao  of 
It  rcmored. 

Ckm  auifa.— ThcM  an  osaally  situated  in  the  sparsriy-settled  portions  of  the  dHtriet^ 

1  an  well  kept,  being  provided  with  property-coBstructed  manure-vaults  and  drains  from 

I  stables.    Tho  con  an  well  fed  and  an  bcalthy-lofdung. 

.nt  AJtoV-    Thmr  an  no  fist-boOing  cstnbUshtacnts  in  this  district 

JfatfiT  jr«iM/o£lary.^Tben  Is  an  estaMlihment  of  this  kind  situated  at  the  foot  of 
One  Hundred  and  Sxih  StrccC  The  fectiliaer  is  nianulkctur\>d  from  Uood-refeao^  p^U 
reited  benso,  sulphuric  acid,  and  earthy  materialsL  ^Iphnric  scid  is,  of  coune,  used  to 
denlop  t "■-***"**  and  its  compounds.  The  odors  artsiag  from  this  pUce  and  filling  tho  nir 
pre  rise  to  gnat  oompUlnl  oo  the  pan  of  the  cictsens  liring  near.  This  Cset  has  beea  ■«• 
TOur  Inspector,  and  the  Board  of  Health  now  has  Ibe  nuisance  under 
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Markett. — Tlipre  are  no  large  wholesale  nurkcU  in  this  distrii't.  The  siuallor  markets, 
for  the  sale  of  lucat,  fish,  rogctAblcAi  etc.,  arc  gencrtlly  well  kept — Incrt^scd  patronago  bo- 
log  K  result  of  cleauliue^s. 

Smtffhter-ffouMtg. — Tlierc  is  a  sluugbter-hou^  situated  on  the  southwest  vomer  of  One 
Hundred  and  Fourth  Strttt  und  Third  Avenue,  wIiIl-Ii  is  kept  in  u  good  rondition  mi  Kuch  a 
p\Ace  can  be  kept.  But,  in  cousiderftiion  of  the  rapid] v-inc roast ng  population  of  that  portion 
of  the  dijftrict,  your  Inspector  irotild  recommend  its  remoral  for  your  conaideruliun. 

SirtrU — ffoK  Occnpittf. — By  far  the  grcaler  number  of  aioroa  and  leiiement-housei!  ore 
located  on  Third  Arcnae.  These  buildingv  are  niotttly  of  brick,  frocn  three  to  fire  stories 
high.     Tpon  the  cro8s-«ircel8  arc  pituaicd  moat  of  the  prirRtc  lionses. 

Nearly  all  of  the  **  shanties  "  arc  sittmted  west  of  Fourth  Avenue,  and  arc  built  either 
upon  the  rocks,  or  in  low,  marahy  plnt-c?,  without  regard  to  any  order.  Of  course,  cleanli- 
ness or  corafon  is  not  in  any  great  degree  constiltcd.  Tlie  niiUunality  of  the  occupants  of 
tbneabaBties  is,  without  fxi'eptlon,  Iri^h.  But,  n-itb  all  their  want  of  suQicieTit  room  and 
deuHoflSB,  they  are  quite  05  healthy,  with  the  vontilntirtn  lliey  mutt  hive,  as  those  of  their 
fellow. coimtrymen  who  live  in  tenement-houaea. 

Sanitary  Surwif. — Your  in?pcct-)r  liaf,  under  dtr»etion  of  tlio  Board,  made  n  complete 
sanitary  survey  of  this  di.-^trict.  The  survey  was  inttfided,  more  especially,  for  the  thnrough 
and  systematic  in.fpet'tion  of  the  tenement-houses  in  the  district.  This  work  included  the 
thorough  iui^pection  of  thnic  hundred  and  f^ixty  nqnarc!!.  In  a  tabulated  form,  given  below, 
will  bo  found  the  statistics  of  the  iuspocttons  and  re)D.spcctions  made  by  your  Inspector 
during  the  preatnt  aauon  : 

Tal>ulat«d  Statanent  <tf  Jntpeeiiont  and  KciMpcctiouM, 


isvrccTioita. 

Tenement-houses BO 

Gutters 49 

Frhic!* 32 

f^tagnant  water „  . .  37 

Garbage  and  boxes 17 

Cesspools 6 

Sunken  lots fi  1 

CellarB 2 

Manure 3 

Stables .  10 

Streets 3S 

Fertiliser  manufactory 1 

Ga»-pipe 1 

Rsh.markct 1 

Brewery 1 

Ditches 5 

Sewers 10 


nCEKsrEcnoNSi 

Tenement-houses 48 

Gtitters la 

Privic* 8 

Stagnant  water 37 

Garbage  and  boxes. 4 

Cesspools 1 

Stmken  lots 61 

Cellar 0 

Manure 8 

Stables 3 

I  Streets 35 

Fertilirer  manufactory I 

Ga£-pipe 0 

Fish*market 0 

Brewery I 

Ditches 5 

Sewcra 8 


Total  in.«pcctious 310  |       Tot«tl  rcinspcctions 2U 

Total  Iiispeclions  and  rclnspectioua 025 

TiibulaUd  StaUment  of  TfHimfnf-hovae  Survey. 

Number  of  tenctocnt'hou'cs ., 155 

'*           priratc  houses ! 2,740 

"            shanties 622 

"            other  buildings 81 8 

"           families  occupying  tenement-houses 713 

Populjtion  of  tenement-houses 2,763 

Number  of  privies 400 

Average  cubic  feci  for  occnpant  (living-room) 600 

•     "         "         (sleeping-nwra) 300 

Seetion*  0/  Ttnemfnt-havsf  L<nc  viofaitd. 


Section  VIII 
•'       IX.. 
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StaUmeni  of  Vaeeinalioiu. 
Xumbor  of  tcncmcnt-honscs  rUiteJ,  150;  number  of  printe  bouses  and  ehanfles  visited, 
iOOi  number  of  persons  Taccinatcd,  175. 

In  conclusion,  I  would  state  that  the  vork  of  the  Board  U  ftppreciated.  In  almost  ereir 
CIS?  its  sa^estions  and  ordeN  hare  been  faithfully  and  promptly  complied  with;  A  great 
work  has  been  accomplished,  and  much  similar  vork  will  hare  to  be  perpetnallj  repesteJ  m 
a  vast  citT  like  Kew  York. 

Respectfully  submitted : 

IRA  B.  READ,  M.  D.. 

Attittant-Sanitarjf  Imqteeior, 
New  York,  Janucrw  1,  1870. 


DISTRICT    No.    18. 

£.  Hakkis,  M.  D.,  Stnitari/  Sitpcriniaidcnf. 

Sib:  The  followiog  report  apon  the  sanitary  condition  of  the  Eighteenth  InspecUflU 
District  is  respectfully  pres«ited. 

The  Eighieenth  District  comprises  the  whole  of  the  Tenth,  and  a  part  of  the  Serenth 
Wards..  Ii  is  bounded  on  the  north,  by  Catharine  and  DiTision  Streets ;  east,  by  the  East 
RiTcr;  south,  by  lUrington  and  Jefferson  Streets;  west  by  the  Boweiy;  and  containa  a 
population  of  52,*lXK\  mostly  Germans.  The  topography  of  the  district  formerly 
sistcd  of  low  saod-hills,  interspersed  with  meadows  and  marshy  grounds.  Along  the 
boundary  the  island  has  encroached  upon  the  river^  and  what  is  now  South,  Wiater,  t 
part  of  Cherry  Streets,  was  once  swamp  and  low  laud.  Xow  these  sand-hilU  bare 
remored,  the  wet  grounds  on  the  river-front  reclaimed,  and  the  swamps  and  manihce 
drained,  giving  to  the  district  a  level  and  uniform  appearance.  The  highest  point  above  the 
tide-water  is  at  the  junction  of  Canal  Street  and  the  Bovery,  and  gives  a  grade  from  the 
East  River  to  the  poict  mentioned  of  forty  •five  feet.  Tlte  di>trict«  «iih  its  natural  laciBttee 
for  drunage,  and  iu  sandy  soil,  is  eminently  favorable  to  an  excellent  sanitary  eondition 
an\l  general  health. 

That  |H>r(ion  of  the  district  comprising  the  Tenth  Ward  is  inhabited  by  a  large  Getmaa 
population  of  the  niiJdlo  clu^,  which  nationality  embraces  almost  the  entire  population  of 
the  Ward,  and  contrasts  strongly  with  the  lower  part  <^  the  Seventh  Ward  with  ita  Irish 
population.  In  cleanliness,  and  attention  to  ventilation  and  other  sanitary  conditionsi,  thon^ 
tar  from  perfect,  the  Germans  excel  their  uetghUirs.  TliU  L<  seen,  and  its  acUon  in  rdatiOD 
tct  the  general  health  has  been  conclusively  shown  by  comparing  the  occupants  of  Tmrmcnl 
houfo^.  both  German  and  Irish.  Perhaps  the  social  relatione  of  the  Germans,  so  tlilSerent 
iu  all  their  elements  from  the  Irish,  and  their  distinctive  national  peculiarities  more  than 
any  thing  else,  account  for  the  preponderance  of  Irish  over  Gi-rman  mortality. 

7(iiT.<.'Jtfi/-7A>i;ftji. — The  tenement- houses  of  this  district  arv  mostly  of  brick,  and  baSt 
sohly  to  nuvt  the  exigencies  of  the  large  increase  of  a  ch^s  of  pet>ple  who  demand  com- 
forLiMc  habil^aions  ut  a  small  exjH'nso.  Tln're  are  a  few  old  private  dwellings  «hich  have 
been  ri-:nodcllctI  into  toncmcnt -houses.  Tluse  are  in  most  coses  eviry  way  uii£(  for  the 
dense  h.iMiatiou  for  which  they  are  designtnl,  and  are  a  )  roUtic  source  of  mortality  and 
disoaSi'.  These  buildiujis.  however,  ev>nstrucied  lor  the  exptvss  purpose  for  which  they  are 
U:'isl.  are  with  a  few  exceptions  sale  and  comimnlious  habitations.  Their  chitJ  defect  it 
iuadi\ia;\io  nn^t*  ventilation,  and  1  have  orten  noticed,  when  the  BMni's  order  iu  rtrlation  to 
rO\>f-vcnti1ati\m  has  luvu  coiuplitvl  with.  i!ie  marLisl  change  iu  the  purity  of  the  air  at  a 
sul^scqucnt  insjHvtion.  It  has  bivn  found  ea>ier  and  mitre  practicable,  fr\^ni  the  nature  of 
the  cousiruciion.  whore  ventilation  was  iinivrAvt  in  the  rvwf,  to  insert  l:x;tic»-d  wh.dows  in 
the  Inilkhead.  This  has,  in  every  ease  whcr\»  such  a  ventilator  has  Kvu  uSfi.  prored 
sutBcicnt.  In  SiHUC  re.»r  honse*  a  vcntiUtutg  tluehas  been  iiiserttnl  in  the  scuttle  dixtr,  which, 
in  the  ab,-'ence  of  a  bulkhead  diwr,  han  given  the  reiiuiivd  ventilation.   In  t!:c  Tenth  Ward  are 
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found  what  may  be  dcaignnted  "model  U-ueineiit'liouses.'*  Tlicse  modclii  uomply  in  ever^r 
rcflpf^ci  with  the  Uw,  and  ofifer  sapcrior  aecommodaiioD  in  all  sanitary  rc«pccUi.  I  would 
pflrticubir),v  mention  thro*.',  vii.,  63  Orclwrd  Street,  89  Delancey,  and  137  Eldridge  Street. 
In  these  houses  complete  and  thorough  Tentilation  U  secured  in  every  room  ;  oaeli  hall  and 
buitc  of  roamn  is  provided  with  siuks,  water  and  waste  pipes ;  n  eeparate  water<cloaet  fur  each 
family,  and  &  sudahlc  garbage-box.  The  stairs  are  eapi>cd  with  eomignCud  iron  plates,  the  buU^ 
covered  with  oil-cluth,  and  eaeh  floor  freely  conimunicatw  with  the  external  air.  The  cellars 
ore  provided  with  gas,  aa  well  as  each  room.  The  hoacmcnt  of  63  Orchard  Street  ia  ueed  for 
night- lodgers,  and  offers  at  a  low  rate  sleeping-nccommoJatiuns  fur  from  thirty  to  thlrty-flvo 
persons.  Thia  basement  la  well  ventilated,  and  Is  a  notable  exception  to  that  cUss  of 
habitations  in  other  quarters  of  the  city.  Tbo  mosit  uoliceabic  improvements  in  Uie  tenement- 
houses  of  this  district  are,  the  removal  of  the  old  dilapidated  wooden  structures,  and  tlic 
erection  of  large,  roomy,  and  commodious  brick  builJiiigs,  in  compliance  with  the  sanitary 
suggcftlous  of  the  Board  of  Health,  the  erection  of  firc-cseapc.%  and  the  adoption  of  more 
complete  methods  of  vcntilution.  Throughout  the  whole  district  the  lioard's  influence  and 
orders  have  been  signiiUy  felt,  aa  is  shown  by  the  ready  compliance  of  owners  and  agents 
with  its  suggestions.  Many  instances  could  be  cited  where  improvements  in  regard  to 
TcnUlatioQ  have  been  m&dc,  without  any  order  iVom  the  Board,  upon  simply  the  rccommer> 
dation  of  the  Inspector.  In  fact,  owners  sc«m  fully  aware  of  the  benefit  accruing  from  a 
system  of  perfect  ventilation,  and  hasten  to  avail  thcmsclvcii  of  its  advantages.  The  majority 
of  the  tenement-buildings  erected  during  the  present  year  have  complied  with  §  3  of  the 
law,  and  arc  in  every  point  safe  for  human  habitation.  Much  remains,  it  U  true,  to  be  done 
— not  alone  witli  landlords,  but  with  the  tenants  thcmflclvea — but  the  reform  has  com- 
menced, and  tlie  results  thus  far  are  most  flattoring  and  satisfactory. 

i/a//«,  Artvu,  AUeyt^  and  Yards. — One  of  the  great  evils  of  tenement-houses,  and  where 
reform  is  most  needed,  is  the  neglect  of  whitewashing  the  halls  and  rooms ;  but  some  Im- 
provement is  manifested  in  this  direction,  more,  however,  among  the  tenants,  than  the 
owners.  The  improvements  in  yards,  areas,  and  alleys,  arc  most  apparent — sunken  pave- 
ments reset,  obstructed  cesspools  cleared,  and  the  providing  of  gnrbage^oxcs,  are  a  few  of 
the  many  sanilary  changes.  Yards  and  alley!*,  snvc  in  a  few  isolated  cosef,  are  kept  frco 
from  filth  and  rubbish.  Garbage  is  now  in  tlie  majority  of  coses  disposed  of  in  the  regular 
way,  and  is  not  allowed  to  accumulate  and  obstruct  the  street-gutters.  These  changes  are 
most  marked  in  Chrystie,  Forsyth,  Delancey,  Ludlow,  and  Essex  Streets.  Hamilton,  Madiiton, 
and  Cherry  Streets,  between  Calhariue  and  Market,  are  t<till  In  a  couditiou,  at  times,  detri- 
mental to  the  public  health.    Here,  however,  as  elsewhere,  the  reform  ts  maldng  progress. 

BoftenierUt  and  CtUart, — There  are  comparatively  few  basements  used  fur  habitalioji-i  in 
the  Tenth  Ward.  Those  so  occupied  are  well  provided  with  light  and  ventilation.  In  tbo 
Seronth  Word  the  cnse  is  different  In  Clicrry,  Water,  and  Hamilton  Streets,  many  cellars 
hare  been  used  which  were  entirely  unfit  for  habitation.  Host  of  these  hftve  either  been 
vacated,  or  are  under  the  orders  of  the  Uoanl  of  Health  for  vacating.  The  basements  of  the 
Tenth  Ward  arc  mostly  used  mb  stores  and  lagcrbicr  saloons,  and  comply  in  their  con- 
struction with  the  provisions  of  the  Teuenicnt-houso  Iaw. 

/fylrant^t  G>*Ucra,  and  Leaden. — Many  of  the  older  tenement  houses  are  defective  from 
imperfect  leaders,  which  permit  the  water  to  escape,  to  the  detriment  of  the  walls  nnl 
foandations,  and  this  is  a  source  of  disease  Many  of  the  hydrants  have  no  sewcr-conncction, 
the  surplus  water  oversowing  the  sidewalk  into  the  street,  creating  offensive  odors,  and 
rendering  the  sidewalks  almost  impassable. 

Piern. — The  condition  of  the  piers  is  unchanged.  Some  of  them,  from  imperfect  con- 
struction, retain  quaniitica  of  filth  and  offal,  which  often  remain  for  days. 

The  number  of  blocks  completed  in  the  tenement-house  survey  is  seventy-four,  and  com- 
prises the  foUowmg : 

Tenement-hoiises 818 

Tencmeiit-huuse  families , 8,028 

Tcncmcnt-housc  population 80,115 

Average  number  of  families  to  each  tenement-house 9.90 
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Arenge  nnmbcr  of  p^r^ons  to  each  tenementhmiM 89.01 

L«rg«st  Dumber  of  ikraUiea  id  a  tcnemeut-buDsc SO 

Larcesl  ntimticr  of  pfpsons  in  a  tenetnimt-honBe 168 

Uanufactoriea 21 

R««pectfuLlT  submitted ; 

HEKRT  0.  ELV,  M.  D.,  StniliMry  Im 
New  Tokk,  Jannaty  l,  1870. 


DISTRICT    No.    I  9. 

£.  HabRIS,  If.  D.f  &ini/ary  Superintendaa. 

SiK :  I  have  the  honor  to  present  ibo  foUovring  report  upon  the  saniUry  condHiott  

inspectorial  work  in  ttie  Xinetceuth  District,  during  my  supcrviflion  of  it  aa  vttnitar^ 
Inspector.  Thid  district  \s  bounded :  ou  Uic  north,  by  Eo^t  Fiftieth  Street ;  on  the  etu«,  h% 
the  East  Rircr;  on  the  aouib,  by  East  Thirty^ighth  S(rc«t;  and  on  the  wcat,  bj  Sixlh 
AvcDue.  It  contains  1,844  private  houeea,  479  tcucnicnt-bousej,  852  shaniicai  and  Mt9 
other  buildings  of  Tariuus  kind^.  It  \\as  a  total  population  of  26,436  souls — of  irhtdl  8,M3 
dwell  in  private  housea,  16,419  in  tcnement-hou&cs,  and  1,634  in  shanties. 

SbneU  ohH  Outtert. — The  general  sanitary  condition  of  the  dUtriet  is  very  good,  tbe 
m^rity  of  the  popuUtion  being  of  a  class  which  takca  on  interest  in  keeping  its  MintMiiwl- 
iajp  clean.  In  some  of  the  streets  slop^t  arc  thrown  into  the  jrutters  (by  occupants  of  t«or- 
nicnt-hooscs);  and,  from  the  fact  of  the  grsdca  being  Insuflcieat,  the  water  stai)d«  tn  poob 
along  the  road-side.  These  streets  hsve  been  repeatedly  oleaascd  and  disinfected  during  iht 
past  ?ununer,  under  the  direction  of  the  Board  of  Health,  but  it  la  Impossible  to  keep  them 
tiean  for  any  length  of  tiifte.  I  think  they  should  be  thoroughly  washed  out  once  or  twice  m 
day,  by  fiushb^  them  with  wnter  from  the  Croton  faydmnu.  Tenants  cannot  be  roAtr»ixied 
from  throwing  their  slops  into  the  itreet-gtitters,  in  front  of  their  dwelllnn;^. 

Artm  and  Yardt. — There  has  been  great  improvement  in  many  of  these.  I>aHng  tbc 
inspMlkiQ  many  were  found  which,  from  improper  and  faulty  tla4;giDg,  luul  neglect  on  t^ 
part  of  tenants  in  keeping  the  drainpipe  clear,  were  always  wet  with  slops  or  rain>water. 
Many  yards  were  so  drained  that  rain,  or  otlier  water,  found  its  way  into  the  bascm^kts  muA 
cellars ;  and,  consequently,  In  many  inhabited  cellars  there  was  almost  constantly  a  pool  of 
water  under  the  floor.  Attention  to  the  drainage  hiis  remeilied  this  evil.  Where  Ihw  fti 
a  hoose-keeper  ItTiog  En  the  hou?e,  I  have  notit.-ed  that  these  difficulties  in  the  drainmgv  of  fte 
yaidaaddom  «xiaL 

Otu6ag$  flnd  OM^t^Bom*, — Most  of  the  tenement-bouaes  in  this  district  are  vitlioot 
proper  garbage-boxes,  the  tenants  keeping  their  garbage  and  rubbish  in  small  pans  or  p«I1b  ; 
and,  when  these  arc  fiiD,  di^K)«iting  them  on  the  sidewalk,  and  leaving  them  there  expoand 
to  mischicTous  boys  and  stray  goat5.  These  pan.«,  heaped  full,  are  ofU-n  overturned,  or  at 
least  macfa  of  their  contents  is  allowcyl  to  be  spilled,  (has  keeping  the  gutter  and  etrscc  in 
sodi  places  in  a  filthy  condition.  Good,  large  garbagfr-boxea  are  much  needed  ;  and,  in  my 
opinion,  tbe  Urge  wooden  box,  with  doee-fitiing  covers,  answers  the  purpose  as  well  as  any 
oUier  garbage-receptacle,  and  is  the  most  practicable. 

la  sooMS  sectionB,  where  tlie  *'  ^hauties"  predominate,  no  attempt  is  made  to  collect  the 
gutwgs  and  mbtHsb ;  and  the  people,  baring  sooia  desire  to  appear  dean,  get  rid  of  it  by 
throwhg  It  orer  the  high  diflK  wlucb  generally  mrround  their  babitadona,  thus  rendcrinc 
tiw  arigfcibot'iny  ndewalks  any  thing  but  pW«ant  thoroughfares. 

CUbrt  aatf  /haimiila. — ^Therv  are  but  few  cellars  or  basements  occupied  is  dwelling. 
plaoes  in  tUs  districi.  NcHte  bave  been  fonnd  that  could  not  easily  be  made  comfortable 
hftbStatioDS.  Tbe  aeeoKity  of  owners  harmg  a  permit  for  leasing  these  eeUars  his  prored 
serHcesble  as  a  means  of  obtaining  desired  improvements.  Most  of  the  cdlsf*  and  base- 
meals  are  now  In  good  unitary  cundltlou.  Some,  not  occupied  as  dwelUngs,  have  been 
found,  wluch,  in  rainy  weather,  are  very  wet,  the  water  gaining  aeoeas  through  crevices  in 
the  ledges  on  which  the  houses  are  buSlL    Where  such  houses  are  situated  on  a  »trvet  baring 
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DO  Bcwcr,  it  IS  difficult  to  rcmcd/  the  evil,  except  by  filling  m  the  cellars  nith  fresh  eftrth  or 
gravel — and  this  expcJieot  baa  been  adopletl. 

Saoert. — The  work  of  putting  tn  sewers  is,  In  miny  places,  slow  and  ilifiQcult,  on  aecoant 
of  the  rocky  nature  of  t!ie  ground — it  being  necessary  to  blust  the  sewer-lx-d  through  FoUd 
rock  for  long  distances.  Same  of  the  sewers  hare  been  laid  above  the  level  of  the  original 
wateT'COuraes,  and  afford  no  lanj-drainage.  Care  should  be  taken  t)iiit  this  fault  is  not  com- 
mitted in  future.  Sewers,  coming  from  the  Blrecti  whereon  filaughter-housca  are  situated, 
discbarge  the  bloody  sewer-matter  into  (be  river  at  its  margin,  and  here  it  remninH,  there  not 
bdag  BufBcicnt  current  to  carry  it  away.  Kvcry  poBsing  steamer  stirs  up  ibis  filth,  and 
throws  large  qnuntities  on  Uie  shore,  to  eiuic  its  fouUsmelling  and  poisonous  gnses  Into  the 
surrounding  air.  All  this  might  be  prevented  by  leading  the  sewer  out  Into  the  river,  so 
that  tlie  discharge  might  be  into  the  swift  current. 

Fai,  BoMy  tmd  Offal  Boiling, — The  business  of  fat^boiling  and  toltow-rcndcring  is  carried 
on  at  two  establishments  in  this  diHtriet  Macltiuery  has  been  adopted,  the  object  of  which 
is  to  condense  anJ  convey  into  the  strectr^cwer  all  the  noxious  vapors  arising  from  the  prc- 
ceas  of  boiling,  ii^till  some  odor  will  escape,  nnd  these  places  must  nlwnys  be  u  source  of 
complaiui,  until  they  arc  driven  from  the  built-up  portions  of  the  island.  The  business  of 
offal  and  bone  boiling  wiis  cflrrie<l  on  surreptitiously  at  one  place,  for  a  short  time,  during  the 
t>ummer;  the  factory  was  worked  every  morning  between  the  hours  of  2  and  i^  o^clock. 
It  was  vacated  before  opportimily  was  afforded  of  punishing  the  offender. 

Slavffhta--ffou4m, — The  btisincsd  of  slaughtering  is  carried  on  quite  extensively  in  some 
portions  of  the  district;  but  it  is  conducted  in  mn  cleanly  a  manner  as  possible.  There  are 
one  or  two  of  these  catablUhments  situated  in  the  very  midst  of  squares  crowded  with  pri* 
rate  and  tenement-houses.  Many  and  bitter  complaints  have  been  made  to  roc  against  these. 
The  disagreeable,  eickcning  smell,  ft-oni  the  slaughtered  animals,  and  the  continual  bellowing 
of  cattle,  bleating  of  sheep,  and  shouting  of  men,  render  the  places  any  thing  but  dosimble  in 
populated  neI^ht>or hoods.  They  ore  even  the  cause  of  pecuniary  loss  to  the  owners  of  sur- 
rounding houses,  for  the  most  patient  and  indifferent  tenant  cannot  long  endure  such  a  cou- 
tinued  upro&r. 

MarkHt. — ^Therc  ts  one  large  public  market  in  this  district  It  is  new  and  well  appointed 
throughout. 

Vacant  Lott. — There  arc  large  numbers  of  vacant  lots  in  the  district,  but  with  one  or 
two  exceptions  these  arc  naturally  dry,  and  in  good  Baoitary  condition.  In  some  places,  par- 
tiea  intending  to  build  houses  have  excavated  the  cellars,  and  then  abandoned  their  under- 
taking. These  exeavations,  haWng  no  drainage,  became  ponds  of  stagnant,  foul-smelling 
water,  and  have  been  filled  with  fresh  earth  by  order  of  the  Board  of  Health. 

Manurt-  FomAi  and  Manure. — During  the  sanitary  survey,  many  stables  have  been  found 
unprovided  with  any  manure-vault  or  box,  the  manure  being  thrown  on  a  heap  in  the  open 
air,  and  tliis  often  in  close  proximity  to  crowded  tcncmcnt^houscs.  Where  practicable,  the 
owners,  under  the  direction  of  the  Board,  have  constructed  water-tight  vaults  to  receive  the 
manure  and  stable-drainage.  Where  the  construction  of  vaults  was  impracticable,  from  the 
rocky  nature  of  the  ground,  or  other  causes,  large  boxes,  with  tight-fitting  covers,  have  been 
constmclcd.  The  condition  of  the  borne  and  cow  stables  has  in  tliis  way  been  greatly  im. 
proved.  Manure  has  been  collected  in  large  quantities,  for  shipping,  at  the  foot  of  East 
Thirty-eighth  Street.  This  manare  is  forked  over  and  left  exposed  in  the  open  air,  giving  off 
its  offensive  odors.  , 

Pnvy-VaiMM. — Most  of  the  privies  ate  provided  with  spacious  vault*),  connected  with  the 
street-sewer  by  a  six-Inch  stoneware  pipe.  These  vaults  are  flushed  by  water  from  the  roof, 
or  sometimes  from  the  yard-hydrant.  This  \i  the  best  arrangement  that  can  be  made,  next 
to  water-closets.  The  vaults  become  filled  during  the  warm,  dry  weather,  and  of  course  of- 
fokslvc ;  again,  during  a  rainy  period,  there  is  apt  to  be  some  odor  from  the  vault.  I  have 
received  complaints  agaim't  privy.vaulls,  constructed  in  perfect  aceordanue  with  the  law* 
Where  practicable,  I  think  water-closets,  flushed  by  Oroton  water,  should  be  adopted,  and 
the  whole  system  of  privy-vaults  donu  away  with. 
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Taumettt-ffotufi.— The  tencment-boiucs  in  this  district  bitvc  c&ch  been  8ubj«etod  t«  tbs 
most  thorough  examination,  on  all  tlie  point*  relating  to  their  fianitonr  condilion. 

Of  the  four  hundred  and  Beventy-ninc  tenemeut-bouBea  In  the  district,  two  hunJml 
seventy  tiAve  been  fnund  to  be  in  compliance  with  the  law  in  every  respect.  Tlie  great 
jority  of  the  two  hundred  and  nine  houses  agunst  which  complaints  hare  been  miule 
built  without  much  regard  to  proper  ventilation,  being  in  other  respect*,  many  of  tbom,  modil 
booses.  Ownore  ara  genotmlly  ivady  to  make  any  improvcnients,  in  the  ventUatton  of  Ihm 
houjtofl,  that  may  be  recommended.  The  most  common  point  of  non-compliance  with  the 
law  is  the  name  of  the  owner  or  agent  not  being  posted,  and  this  requirement  owners  seem 
rather  unwilling;  to  comply  with.  Roof-TcniiUtion  in  the  halls  has  been  much  neglected,  and, 
even  where  ventilators  bad  been  made,  they  were  too  small  to  be  of  mnch  use.  Much  im* 
provcment  has  been  mjde  in  thU  rc^pecL  In  mo<t  of  the  tenement-houses,  the  balls  are  very 
dark,  and  consequently  damp,  dirty,  and  unhealthy.  Plenty  of  light  In  a  ball  ts  essential  not 
only  to  ita  healthfulness,  but  cleanliness.  Whore  hall  bedrooms  (or  other  rooms  across  Ibe 
ends  of  a  hall)  ei\&l,  light  and  ventilation  arc  easily  obtained  by  catting  a  window  from  tbese 
rooms  into  the  ball.     This  has  been  done  in  many  cases.* 

RespeclAilly  submitted : 

W.  L.  HALL,  M.  P., 

ytw  Ydhc,  Xovemher  1,  1869.  A»$iMant-Sanitary  Tnapedor. 


DISTRICT    No.    20. 


E.  ILk&aiS,  M.  D.,  SaHittjrif  SuperinUndcnt, 

Sia:  The  Assistant  Inspector  of  the  Twentieth  Sanitary  District  respectfully  aabinits  the 
following  report  of  a  period  of  labor  beginning  September  1,  1869. 

iteHn///in>s.— The  Twentieth  Sanitary  District  comprises  that  portion  of  the  llth  Ward 
which  is  bounded  on  the  north  by  Fourteoulh  Street,  on  the  east  by  the  East  River,  oa  the 
south  by  Sixth  Street,  and  on  the  west  by  Avenue  B. 

OccvpatioH  of  IjoU. — The  lots  bordering  on  the  Ea«t  River  are  moinly  occupied  by  fonn- 
dcries,  machine-shops,  and  ship-yards.  On  Avenue  B,  between  Tenth  and  Sixth  Streets,  and 
on  Seventh  Street,  between  Avenues  U  and  C,  arc  a  few  private  dwellings.  The  rest  of  the 
district  is  almost  exclusively  occupied  by  tenement-houses. 

Commerce. — Xo  portion  of  the  district  is  extensively  devoted  to  commerce.  Such  com- 
mercial business  as  is  transacted  is  not  confined  to  any  particular  locality,  but  is  carried  ou 
generally  in  tho  basement-fronts  of  tenement-houses  by  petty  retailcia,  whose  trade  Is 
measured  by  the  daily  wants  of  their  neighbors. 

Nut'wnaiittf  of  IKipulaiion. — The  population  are  almost  withoat  exception  Gennana. 
Being  thus  massed  together,  without  much  association  with  people  of  other  nationalities, 
they  preserve  many  habits  and  customs,  especially  with  rt^rd  to  kinds  of  food,  cookixif, 
and  sleeping,  which  they  brought  from  their  fatherland. 

At  least  one-half  of  the  population  live  by  trades  practised  in  the  rooms  where  they 
dwell,  the  three  prcdoroiaant  trades  thus  carried  on  being  elgar-making,  shoemaklng,  and 
tailoring. 

The  few  Irish  in  this  district  live  mainly  on  Fourteenth  Street,  and  on  Sixth,  Seventh, 
and  Kghth  Streets. 

Topography. — The  highest  point  of  land  is  at  the  comer  of  Sixth  Street  and  Avenue  B, 
b<mig  about  12  feet  above  tide-water  mark.  The  comer  of  Avenue  B  and  Fourteenth  Stt««t 
is  above  tide-level  about  9  feet ,  so  that  the  average  level  of  the  western  and  highest  line  of 
this  district  is  only  about  10^  feet  aboTC  tide-water.  Nearly  the  entire  district  was  or{g|. 
nally  marshy  soil,  drained  by  streams  flowing  in  a  southeasterly  direction  to  the  East  River. 
As  the  ground  which  now  occupies  the  place  of  the  original  marsh  la  loose  in  consistency, 

•  Dr.  Han  haric;  reetgned  on  the  1st  o^^'ov«m^er,  his  loMppctton  dittrlct  was  eonbtned  with  Om 
ThirteeDth  District.    The  f  latlsl  lc«  of  tbo  tmrmont-liotiso  Kxrvfj  In  tta«  NiDctreolta  hSTo  been 
blned  wllh  those  of  tho  TUrtetnth,  and  aro  given  In  tbo  report  of  the  tatter. 
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^H    anil  readily  saturatvd  with  water,  and  as  the  arerogo  altitude  of  the  Rurfuco  abore  Udc- water 
^H    is  not  more  thau  6|  fuvt,  tlic  liupracticabitity  of  kccpiug  cellnre  dry  cuouf^h  for  human  liabi- 
^H    tation  is  CTident.     Ea^t  of  Avenue  C,  and  south  of  Ninth  Street,  there  are  no  collant  which 
^H    at«  at  any  time  fre«  from  daupaess. 
^V  The  sewera  have  their  outfalls  into  the  East  River,  at  the  terminations  of  Bixth,  Seventh, 

£l(;hth,  and  Fourteenth  Strouts;  following,  aa  nearly  as  is  cousUteut  with  tbo  directious  of 
^m     the  streets,  the  cotirso  of  the  natural  drainage. 

^H  Of  the  thirty  squares  iu  ibis  districi,  nineteen  ure  rectangular  In  form,  and  eleven  are  Ir- 

^^     regular.     The  only  street  wholly  in  the  district  is  Dry  Dock  Street,  which  CXtODda  f^om 
I  Tenth  to  Thirteenth  Strvets,  between  Avenues  C  und  D. 

^ft  Eatimattd  Population, — The  popuktion  of  the  Twentieth  Sanitary  District,  according  to 

^H     the  estimate  made  during  tlie  sanitary  survey,  is  21,996. 

^H  This  cfitimatc  was  carcfuly  made,  and  iii  bclii-vcd  by  the  Inspector  to  be  as  eorrcet  an 

^V     enumeration  as  can  be  made  of  sucli  a  class  of  population,  by  going  from  house  to  house, 

and  deriving  information  from  heads  of  families. 

(The  following  is  a  tabulated  statement  of  the  number  of  inspeelioiis  nud  reiuspections 
made  In  the  Twentieth  District: 
ftutptdioM  and  J^tttipeciion$. 
Tenement-houses 803 
Private  houses 248 
H       Stables 63 
^P      Stores  and  factories 71 
Public  schools 2 

Rag-storing  rooms 0 

Tannerica 1 

Ship-yards 2 

^B                                      SttUittics  of  iA«  Tcnemeni-hoii9e  Survey. 
Tenement-houses YflS 
Number  of  families 5,SM 
Number  of  persona. 21,178 
Average  number  of  families  in  a  house 7 

"            "            persona     "         *'     28+ 
Largcst  number  of  Camilies  in  a  housv 19 
"            "           persons    ••        " 73 
Number  of  teucmoui-housea  with  water-cloaeta 13 

"  "  "        '*    privies 739 

**  lioutfes  sewer-connected , 694 

VetUilafion, — ^Thc  law  relating  to  proper  ventilation  is  found  to  be  the  one  mo^t  frequently 
violated.     Very  few  among  the  700  tencment-housea  iiisperted  in  the  coarse  of  the  sanitary 
^^     survey  compli&<l  in  full  with  the  roquirementa  of  Section  Xo.  2. 

^H  The  necesaty  of  a  free  rirrulation  of  air,  in  rooms  inhabited  by  from  four  to  eight  persons 

I^V  together,  needs  no  argumttnt.  The  average  cubic  ivpace  per  occupant  iu  the  tenement-houses 
of  the  Twentieth  Distrirt  is,  according  to  u  careful  estimate — in  sleeping-rooms,  203+  cubic 
feet;  in  dwelling-rooms,  800+  cubic  feet.  And  in  such  refitdcted  ei)aco  thousands  of  men, 
women,  and  children,  not  only  live,  hut  earn  by  physical  labor  the  n^eanH  by  which  they  live. 
That  such  persons  should,  in  addition  to  other  csusos  of  ill-health,  eufl'er  for  want  of  bo 
cheap  a  ihtrig  a.-t  nir,  is  a  disgrace  to  civilization.  The  Inspector  is  able  to  state,  from  per- 
sonal observation,  that  great  Improvements  have  taken  place  in  this  regard  bIoog  Uic  sanitary 
f  ordinance  began  to  bo  enforced.     Proprietors,  although  generally  reluctant  to  make  the 

^B    reqiiire"]  altcrutiom>,  have  frequently  done  so  at  the  suggestion  of  the  Inspector,  without  com- 
^H    pelling  him  to  make  formal  complaint. 

^H  As  a  nile.  those  apartments  in  wliich  the  lenement-huuse  population  spend  most  of  their 

^V    time  during  the  day  are  furnished  with  two  windows,  by  means  of  which  a  fau*  current  of  ur 

oao  be  set  in  motion  through  the  room.     In  many  cases  a  traasom-wtudow  over  the  door 
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roabcs  the  means  of  rentilarion  compantivelj  perfect    The  conxtntction  of  sleeplnp. 
gives  more  cause  for  complaint, 

Ifuny  Iiavo  been  found — unA  some  still  exist— entirely  desUtntc  of  any  TentilatiDg  apcrtun 
whatever.  The  method  of  connecting  them  with  iJie  halls  hj  cutting  wbdows  through  the 
intervening  whIIa  has  pcnerallr  prove<l  both  pmcticable  and  efficient.  In  a  Tcry  few  tcoe- 
ment-honscs  the  elecpiDg-rooms  arc  ventilated  by  inoAns  of  metaUIc  fluefi,  extending  per- 
pendicularly from  the  rooms,  tlirougb  the  roof«,  to  the  open  air.  The  most  difficult  tlo^piap- 
rooms  to  ventilate  arc  inner  room.^,  which  can  cowmunlcatc  neither  vith  the  haJIs  nor  viA 
the  open  air.  Tenants  natiimUy  object  to  sleeping  In  rooms  which  have  any  sort  of  opening 
into  the  apartments  of  their  neighbors.  There  seema  to  be  no  better  method  of  rentiUting 
Buub  closets  than  the  use  of  the  metallic  pipes  passing  through  the  roof.  The  rentilation  of 
halls  itf,  at  the  present  time,  quite  veil  attained  throughout  the  district,  by  meiins  of  bulk' 
heads,  fiimished  with  a  momblo  door  or  wiiidofv.  These  bulkhcadf),  in  many  bouses,  are 
connected  with  the  fioor  below  by  a  ladder — or  by  steps — thus  serving  well  as  fin>-es«apc«^ 

Fire-Etcnpa. — There  are  still  too  many  houses  In  various  pJirts  of  the  district  ttusupplM 
with  any  adequate  means  of  escape  from  fire. 

Stttircaset. — But  few  coses  have   been   found   of  dnngerously-brokcn  floors,  stairs 
btnisters';   such  nutttnoea  being  geoenUy  attended  to  by  the  tenAOts  themselves, 
■ame  statement  applies  to  leaky  rood. 

IVitria  and  Waier-Clo$eU. — Of  the  T62  tenement-houses  in  this  district,  only  thirteen  are 
fumtshed  with  water-closets.  These  are  in  the  first-class  tenement-bouses,  and  arc  used  by 
people  more  intelligent  and  more  cleanly  in  their  habits  than  the  average  population.  Sdll 
Uie  inoTitablc  temptation  to  throw  small  kitcbcn<refusc  (9uch  as  potato-paring,  euiir  bresd, 
boncf,  or  csbbage-lesTcs)  into  the  water-closet  pii>e,  to  save  the  labor  of  carryir^g  it  down 
stdra,  if  occosionslly  yielded  to.  Of  course,  it  results  in  the  obstruction  of  the  pipe;  sod 
then,  until  the  always  tardy  agent  has  attended  to  the  evil,  the  water-closet  remains  a  horrible 
Quifance.  On  account  of  the  pipes  being  so  cosily  obstructed,  and  the  great  dlflScultv  of 
clearing  them  oat,  and  the  intolerable  nuisance  they  become  in  a  house  when  ob^trxictcd, 
water-closets  for  use  nmong  a  negligent,  unclean,  and  crowded  populntion  arc  inferior  to  ou^> 
door  privy-vaultii.    The  privy-vault  is  easily  repaired,  cleaned,  or  disinfected. 

In  the  Twentieth  District  there  is  an  average  of  one  privy  to  throe  families.  Xeariy  all 
of  them  connect  with  the  sewer,  and  are  flushed  by  rain-water  and  drainage  from  tb« 
hydrant.  Their  usually  offensive  character  is  due  chiefly 'to  the  tilthiness  and  earele»sacai 
of  the  people;  though  it  la  noticeable  that,  as  a  general  rule,  where  proprietors  hare 
erected  decent,  well-built  houses  over  the  vault?,  tenants  ore  more  careful  in  the  use  of  them 
than  where,  as  ii  usually  the  case,  the  vaults  are  surmounted  by  roughly-built,  dilapidated 
shanties. 

Ceiiar*. — The  cellars  and  basements  of  this  district  generally  arc  damp.  East  of  Avenue 
C  they  arc  so  wet  as  to  be  nnfit  even  for  storage-room.  On  Avenues  B  and  C  they  are 
occupied  by  various  trailesraen,  bakers,  fat-rcndercrs,  etc.  With  a  few  exceptions  on  Serenifa 
and  Stxth  Streets,  they  are  not  used  as  human  habitations. 

WhitcuHtshiHff  and  Painting. — As  regards  whitewashing  and  repainting,  the  improve 
mcnt  which  the  Board  of  HeaUh  has  effected  id  tenement-houses  is  very  marked.  Ingtanoe* 
are  known  to  the  Inspector  where,  after  walls  had  been  ncnly  whitewashed,  and  woodwork 
frtsfaljr  p^ted,  throughout  a  crowded  tenement-house,  ot  the  expense  of  the  landlord,  the 
tcdials  (hanielrefl  hare  Tolontarily  scrubbed  long- neglected  floors,  staircases,  and  windows. 

iSbi6&t.^^tabIes  are,  under  all  circumstances,  in  some  degree,  a  nuisance  in  the  midst  of 
a  dotdy-crowded  population.  This  nuisance  has  been  greatly  mitigated  by  the  efforts  of 
Um  Board  of  Health.  There  are  five  stables  In  this  district,  containing  more  than  ten  horses 
oad).  The  largest  is  that  of  a  street  railroad  company  on  Eleventh  Street,  between  Avenues 
C  and  D.  This  ettabliMhnicnt^  being  thoroughly  drained  and  carefully  cleaned  every  day,  ts 
Rineh  less  a  nalsancc  than  many  which  accommodate  only  one  horse.  As  a  rule,  the  larger 
■tables  are  now  In  as  good  sanitary  condition  as  is  practicable  for  a  stable  to  attain.  The 
•mall  stables,  generally  situated  at  the  rear  of  the  tenement-house  yard«,  with  an  ciit  through 
the  bouse  itself,  are  among  the  greatest  nuisances  which  the  Inspeotor  meets  with.     These 
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have  in  all  matonces  beoa  carefully  inspected ;  and.  wherever  carclcflsncM  b  cleaning,  or 
de6cienc7  of  druinAge^  gave  cauae  for  complaint^  complaint  has  been  made,  and  an  improvc- 
ment  effbetcd. 

StrteU  and  OuUer$, — The  atrceta  throughout  Lho  district  arc  paved  witli  cohble-stone,  or 
Belgian  pavement.  Tliey  are  at  all  times  ia  a  filth;  condition.  The  unwcn  surface  of  the 
pavement  renderB  it  imposdiblc  to  remove,  by  ordinary  mcnnn,  all  Uio  mud  nnd  filth  which 
accumulates.  Frequent  sunken  plaeca,  or  depressions  in  the  pavement,  contain  rain-water 
long  after  the  eurroundlng  surface  xa  dry.  The  gutters  are  so  badly  graded  that  in  mnny 
streets  they  are  never  free  from  puddles  of  stagnant  foul  water.  When,  a«  U  often  the  cuse, 
the  streets  are  not  clcmcd  for  many  dnys,  tlic  mixture  of  mud,  flUh,  and  water  becomes 
offensive  to  the  soflrils  of  every  pasticr-by.  It  is  lumeccsiiary  to  btate  that  such  a  doeom- 
pogu)g  mass  must  be  a  prolific  Hourec  of  disease. 

Qarbaff€, — The  iuhahitnnts  of  leut.>nicQt-tiou8es  are,  iu  u  great  measure,  K'spousible  for 
the  inenlubrioud  condition  of  the  streets.  One  of  the  longest  steps  toward  sanitary  reform 
will  be  taken  when  tenants  are  compcUeil  to  take  praper  care  of  their  "garbage."  Some 
improvement  ia  perceptible,  but  tlie  efForta  wiiich  tht-  Inspector  has  made  in  this  direction 
have  not  resulted  satisfactorily.  Every  family  is  supplied  with  a  garbagc-ressel  of  some 
kind  ;  usually  cither  a  tin  pail  or  a  large  pan.  But  not  one  house  in  five  has  a  general  ro 
C«ptaclc  for  ihc  contents  of  these  small  vessels.  Every  house  has  had  one  at  ttome  time,  but  it 
was  a  barrel  or  a  wooden  box,  aud  of  course  wns  stolen  for  fircwooil.  The  consequence  \a 
that  the  pail  or  pan  Is  emplitd  either  into  the  gutter  or  die  privy-vault,  where  iu  either  case 
it  becomes  a  nuisance. 

As  a  remedy  for  this  evil,  the  Inspector  would  respectfully  suggest  that  teDemcnt-houso 
owners  be  compelled  to  furnish,  for  every  house,  a  metallic  vessel  holding  as  much  as  an  or- 
dinary barrel,  to  be  always  kept  cither  in  the  yard,  or  upon  the  edge  of  the  sidewalk.  It 
would  ti\ke  up  little  mom,  and  would  surely  be  less  unsightly  than  heaps  of  uncovered  gar' 
bage.  It  should  be  furnished  with  handles  for  convenience  of  dumping  into  the  gaihage< 
carts,  and  should  have  painted  npnn  it  the  number  of  the  house  to  which  it  belongs.  And 
it  should  be  the  duly  of  police-officers  to  lake  prompt  notice  of  any  violation  of  the  law  re- 
lating to  them. 

Filthy  Jlahitt  of  tht  Peopfe. — Th*'  popuhition  of  this  district  Buffer  more  from  the  evil  of 
personal  uncleanline^s  tlian  from  any  other  one  cause  of  insalubiity.  Of  course,  there  arc 
many  exceptions  to  tliis  rule,  even  among  the  poorest  of  the  inhabitants  of  lenemcnt-houset-. 
It  ia  noticeable  that  they  vary  in  this  regard,  according  to  the  different  localities  from  which 
they  emigrated.  By  far  the  filthiest  class  are  those  who  came  from  Bohemia.  They  an; 
scattered  through  diiTcrent  streets  of  tlic  district,  generally  in  groups  of  several  famiUL's  in  u 
bouse. 

The  Inspector  has  not  failed  to  try  to  Induce  such  tenants  to  improve  the  condition  of 
their  dwellings,  by  perwnal  attention  to  cleanliness,  hut  long  habit  and  blunt  perceptions  of 
the  evils  of  filUilnoss  render  them  almost  hopeless  In  this  respect.  This  greatest  cause  of  Itrv 
salubrity,  for  which  they  are  themselves  rcjtponsible,  can  beat  be  affected  by  removing  those 
causes  over  which  they  have  no  control.  Moral  suasion  has  no  effect  on  these  people  so  long 
as  they  are  compelled  to  Hve  in  dirty,  ill-ventllutcd  houses,  and  on  filtliy  or  earelc*tsly-eleaned 
streets.  The  effect  upon  tlie  personal  habitii  of  the  population,  of  a  rigorous  onforcoiuunt  of 
the  Banitary  ordinance;^,  has  been,  under  the  obcervation  of  the  Inspector,  one  of  the  most 
beneficial  results  of  the  work  of  the  Board  of  Hojilth. 

Xo  difBculty  has  ever  been  experienced  by  the  Inspector  in  gaining  access  to  hoUBcs  or 
families  for  the  purpose  of  Inspection.  Tlie  intention  of  the  Inspector's  visit  Is  universally  re- 
garded as  benevolent,  and  every  means  of  information  is  almost  always  readily  afforded  him. 


Kkw-  Tobk,  JoHuary  1, 1870. 


Respectfully  submitted  : 

W.  T.  CARPEN'TER,  M.  0., 

Awfttant'Sauitary  hapetlw. 
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Report  by  the  Water-side  Sanitary  Inspector. 

To  E.  Uarris,  M.  V.J  Sanitary  Svprrintendcni, 

Sir:  I  luve  llio  honor  io  report  as  follows  on  tbo  "  water-ei Je '*  sanitary  in* 
which  I  bare  prosecuted  nndor  your  direction  since  the  beginning  of  the  lost  spring. 

In  pursuing  tU'iA  work,  the  loain  object§  kept  in  vicv  have  l>oen  the  observation 
recording  of  the  important  featarefl  io  the  sonitiiry  condition  of  those  portions  of  the 
bordering  on  the  water,  and  in  the  sanitary  man&geoient  of  eertoin  closfles  of  shipif,  with 
the  conviction  that  the  inquiry  ennnot  but  Icod  to  moworea  for  diminishing  the  viiAl  n» 
to  whioh  an  important  class  of  the  population  ts  uimeceaurily  exposed,  and  hicrcaslng 
secnritj  of  the  city  against  the  advances  of  epidemic  dl«caac. 

Emigrant  Ve$»eU. — A  great  portion  of  my  duties  has  been  performed  on  board  of 
emigrant  vessels,  in  an  inspection  of  their  sanitary  condition  prior  to  the  Issuing  of  the 
Board's  permit,  a«  required  by  Section  160  of  the  SamUry  OrttiuaiiccM,*  and  Section  85  of 
the  Rule*  and  Reguladons.f 

The  follon-in^  form  has  been  adopted  to  facilitate  observation  and  record  : 
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1.  Glass,  n&ine,  tonnage ;  flog ; 
S.  Posttion  when  inspected ; 

3.  Caplatn; 

4.  Surgeons; 

5.  Consignees; 

6.  Nature  of  cargo; 

7.  Port  of  departure; 

8.  Dale  of  artival ; 

9.  Number  of  days  at  sea  ; 

10.  '*        *'  officer?  and  men; 

1 1.  Health  of  officers  and  men  ; 

12.  Number  of  cabin  and  stoerago-paaten- 

^"*  ,      ... 

18.  Fredommant  naiionoJilies; 

U.  Deaths  on  the  voya;;e;  agc»;  pa  muni; 
IS.  Detention  at  quarantine  ;  cause; 
10.  Sanitary  orders  complii^d  with  at  qnarao- 
tine; 


1 7.  Namber  of  Bteongo«tewttds ; 

18.  Sanitary  condition  of  paascnger-declcs ; 

19.  Quantity  and  condition  of  refuse  atcei 

bedding ; 

20.  Panitary  condition  of  hospital ; 

21.  •*     '         •*  "  forecastle; 

22.  Number  and  condition  of  watered 

How  flushed  f 

55.  Sanitary  condition  of  hold ; 
»4.        **  «         ..  paMengerfl ; 
10.  Oasev  of  nnall-pox  or  other  Infectious  or 

contagious  disease; 

56.  Nature    of   permit    Issued    and    ordersi 

given; 
87.  Hour  of  issuing  permit ; 
86.  Number  of  permit; 
SO.  Hour  of  Unding  steerage-passenger*. 


I  have  thus  inspected  and  put  on  record  in  jour  office  33  emigrant  sailing-vessels,  bring. 
iug  4,486  passengers,  and  100  emignuit4teamers,  bringing  73,305  passengers,  making  a  total 
of  183  vessels  and  80,B81  passengers.  Of  the«e  vessels,  103  were  ins[)ected  in  the  stream. 
The  remainder  \Tcrc  inspected  soon  after  they  reached  Uieir  respective  pier*. 

Tht'sc  duties  have  been  rccognixed  with  courtesy  by  the  officers  of  the  vessels  and  tlie 
reprcscntaUves  of  the  stcamsliip-Unes  as  well  as  by  the  numerous  custom-house  and  polio6> 
officers  with  whom  I  have  come  in  contact  Valuable  and  constant  aid  has  been  received 
from  officers  of  the  customs  at  the  Bargc-offlce.    The  occasional  assistance  of  a  rcvexma 

•  (Sm.  iK,  Cod*  qf  Hmfth  Ordinanrer)  Xo  owner,  iRent,  or  conflfinoe  of  aoy  vessel  or  caivo,aBd 
□o  officer  of  any  vessel  {In  rcvpcct  of  dthor  of  which  vpa«cl  or  cargn  ■  penult,  Rccordtog  to  any  law, 
ordinaoee,  or  rvgnlatlon,  »hall  or  sboaUl  have  bera  obtained  to  pais  qnaraDtiac,  or  to  como  up  to  the 
wator-IVout  of  the  city  of  New  York  or  BrooklyD\  iball  uuUde,  or  land,  or  cause  to  be  uuladen  or 
landed.  «ncb  car^.  or  any  part  thereof.  In  oiUicr  of  raidcitlri),  without  hAvIng  flnt  rocclvud  the  writ- 
ten permit  of  this  Board  eo  to  do.  and  fbr  the  ctty  of  Brooklyu  foch  permits  shall  bo  obtained  of  the 
AssisUut-Sanitoiy  SHp^-rfntcndenl  at  the  C<7nrt-hoafio  lu  Brooklyn,  and  for  the  city  of  New  York,  of 
the  Superlntcndoot  of  this  Board  at  number  801  Mott  Street. 

t  (Sec. »,  StilM  and  StgfdatUmf.)  No  ree^eL,  or  ship,  arriving  at  the  port  of  New  York,  wlUi 
cmlBTOct  pasfpngors  on  board,  or  arriving  at  said  port  from  a  place  where  dliease.  fiibject  lo  qaaian- 
tlne,  cxlalcd  at  the  time  of  departure  of  said  sbtp  or  vessel,  or  which  Khali  have  arrived  at  any  tadi 
place  snd  procwjded  thence  in  Nl-w  York,  khall  recelTO  a  permit  from  the  Board  of  Health  to  como  to 
the  docks  of  New  York  or  Brooklyn,  nncil  the  Hanltary  »*ap«>rlntendent.  or  the  AspliUniSanitarT 
Superiuteodont  for  Brookl^'u.  ae  the  said  ahlp  or  rcsicl  may  desire  to  proccM  to  the  one  city  or  the 
other,  at  the  caie  may  bo.  fchall  In  pt>r»un  or  by  fomo  Sanitary  Inspector  luivn  bojirdcd  Hid  ship  or 
Tosacl.  and  examined  carcHiUy  every  person  on  board,  and  become  satlsflc-d,  from  bucIi  exam] 
that  there  Is  no  person  on  board  of  psld  Rblp  or  vessel  having  any  contagions  or  Infoctloos  dl 
which  might  be  communicated  to  any  other  person  or  perwos. 


cuLicr,  for  which  ibc  Board  is  under  obligation  to  the  Collector  of  tho  Port^  Iiaa  faciUuted 
the  July  of  boarding  vefiscla  in  the  etream. 

Satiit^rif  Dangatfrom  Eruiffrant  FatMb. — Tho  vyetem  of  trftniatlaniicemlgniiit transpor- 
tation involves  so  many  intcresta,  pcciiniiiry,  dorncfltic,  and  political,  ttint  its  details  cannot 
be  riuwcd  In  the  apiril  of  hasty  and  tnconDiderate  critii-iain.  Bringing  under  its  influence 
^■at  nuoibcra  of  the  people  of  the  moi«t  enlightened  nations  of  Europe,  it  takes  them  up 
with  all  their  family  poascftaion?  and  set^  them  down  three  thousand  milef  away  ou  an  alien 
shore.  The  physical  dilficulliea  of  a  Iwig  and  ardiiouH  royago  arc  fluccewifully  overcome, 
and  the  cronded  human  life  between  the  decks  of  an  ocean-steamer  is  supplied  with  water, 
food,  and  ntedical  care,  vritli  the  precision  of  a  ri^mcnt  in  cnrop.  Tlic  well -appointed  steam- 
ers of  the  British  and  Continental  lines  constitute  a  service  which  has  attained  a  high  de^e 
of  effleicncy,  securing  to  the  emigraot  speed,  economy,  and  a  Udcralili*  degree  of  safety. 
Number  of  po&sengcra  arriving  at  Xcw  Tork  by  emigrant  Teasels : 

18M 184,700     1867 246,491 

18W 200,031     18fi8 21(5,623 

1866. 286,641     1S69  (10  months) 227,147 

The  poMage  through  the  city  of  these  hundreds  of  thousands  of  travellers  Troro  all  parts 
of  Europe  is  naturally  viewed  with  solicitude  ad  an  dement  most  seriously  aficcdng  the 
public  health.  Nowhere  in  modern  times  can  we  find  a  parallel  to  this  vait  movement  of 
human  beings,  except  in  the  periodical  pilgrimages  of  the  heathen  populations  of  India, 
where  millions  of  creatures  assemble  under  the  impulse  of  devotional  excitement,  and,  by  an 
ignorant  disregard  of  sanitary  principles,  communicate  and  multiply  the  genu*;  of  epidrmics 
which  are  fipread  over  the  continent  by  the  moving  masses.  To  prevent  siiuilar  germination 
and  traosporuition  of  epidemic  perils  by  the  vast  inajia  of  emigrants  conBtuutly  deposited  ou 
our  rlrer.front  requires  the  perwvcring  application  of  the  bcjut  resources  of  samtiry  scieuce. 
Tho  following  table  la  oompiled  from  the  Annual  Reports  of  the  CommL-t-sioners  of 
Emigr.)tinn,  the  Annual  Re|iorts  of  the  Quarantine  Commlsfiioners,  and  frum  data  received 
from  the  Health  Officer: 


Small-pox  . . 
Tvphus  fever 
cholera... 


1664. 


17,972 
X,9S5 


19«6. 


26  I  U.OOtf 

3  j    1,02S 

4  '    8,000 


laoo. 


8,'706 

676 

7.621 


ISin. 


18,966 
2,062 

2,849 


10,816 

2,479 

643 


Year  ending 
Nov.  1, 1800. 


22,06  B 
7,867 


n  uni  o/  VmtilaiioH  Betwdm  Deckt. — Epidemics  have  always  exerted  their  malign  power 
most  actively  where  ventilation  and  cleanliness  are  most  neglected.  The  passenger-dec Ic  of 
an  emigrant  vessel,  therefore,  Bceras  to  be  a  most  appropriate  field  for  efHcicnt  sanitary 
measures. 

wilnM;8t  every  Teasel  bringing  emlgnrnt  passengers  Is  provided  with  some  ventilating  device 
Introduced  at  more  or  less  expense,  and  with  greater  or  less  success.  To  ventilate  a  vessel  for 
fair-weather  sailing  is  comparatively  eo^y,  but  to  provide  a  gentle  and  uniform  circulation 
between  decks  when  the  storm  is  raging  without  ia  a  ilifHcult  problem.  We  have  only  to 
imagine  m  gale  that  sliall  lojit  for  tHciUy-four  hours.  The  air  ports  are  secured  to  begin  with, 
the  wind-sails  arc  lowered  at  the  first  flurry,  the  side-li^lits,  whicli  in  the  Inmiui  stcamcrv  give 
floods  of  light  and  air  in  fair  weather,  arc  closed  when  the  first  wave  Iea])s  into  the  gangway 
and  when  the  hatches  are  battened  down  perhaps  twelve  hundred  people  are  on  tlic  fir?t 
and  second  passenger  decks  depending  for  a  day  and  a  night  on  two  or  three  do«)r9  swung 
open  to  leeward  for  their  only  supply  of  fresh  air.  Such  a  gale  may  btdall  ony  crowded 
omigmnt  ship,  and  only  that  vcst>c1  whoso  ventilating  shaAs  are  fiuflifiently  clevntcd  aimI  strong 

gh  to  stand  the  weather  can  p^e«er^•c  iicr  precious  ircight  from  diiease  and  death. 


lU 
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i^TZlA  BirfBwm  Deckt. — ^Tbe  question  of  oleanlineM  between  declu  depend*  on  the  d 
of  the  pflnengcn  ihemidrec,  on  the  number  and  aceesailulitj,  in  rough  veathcr,  of  the  wm 
clofletA,  ou  tbe  number  of  the  eieermge'etewudft,  and,  more  thAn  all,  on  the  efficiency  of  th« 
copuin,  who  has  it  in  bi«  power,  if  »o  ndndcd,  to  keep  the  darkest  bole  in  the  lowest  passeogyr- 
deck  dean  and  ewet't.  The  Eteenige-stevards  average  one  to  about  one  hundred 
an  abflurdly  small  complement  in  view  of  the  condition  of  the  emigrant — «ie«-uck, 
and  on  salt  water  for  the  first  time.  Personal  carulesincss  is  probably  the  main  cause 
nnclcannes^  in  emigrant  Te&^elfl.  A  thorough  ablution  and  a  suit  of  clean  clotbca  should 
required  at  the  port  of  embarkation,  ft  is  possible  to  carry  steerage-paAsengers  m  such  a 
manner  that  they  shall  be  as  secure  from  epidemic  disease  and  as  five  from  the  liatMlity  to 
Impart  disease  na  the  most  favored  cabin-pass ciigcrs. 

It  is  dlfflcalt  to  convey  in  words  an  idea  of  the  filthy  condition  of  the  paasen^er-dccki 
on  some  of  the  finest  cmigrant-eteomcni  arriving  at  Xew  York.  Tlie  l*cst  moment  for  in^eo- 
lioD  is  when  the  pajaeogers  have  departed  with  their  baggage  and  the  vessel  is  about  to  go 
to  ber  pier.  AH  the  unclean  material  which  neglect  has  allowed  to  accumulate  on  Ibe  ror- 
age,  in,  and  under,  and  around  the  berths,  is  then  brought  to  light.  The  borthn  and  bulk- 
heads arc  Been  to  be  dirty  and  greasy;  the  air  is  close  and  oflVni*ive;  tbe  deck  is  blnck  and 
slippery  with  muck,  and  encumbered  with  fragments  of  food,  soiled  bedding,  discarded 
sils,  and  filthy,  cast-oQ'  garments.  In  this  condiliun  the  vessel,  which  ha^  perhaps, 
oases  of  amalNpox  or  typhus  fever  in  her  steerage,  approaches  her  pier  in  a  thiukly-peopl 
portion  of  the  city.  Ko  sooner  m  ehc  made  fast  than  she  is  boarded  by  pereous  oflTering 
purchase  and  remove  the  heapfi  of  refuiie  beds  which  are  discarded  by  tlie  passengers 
left  between  decks. 

Ji//ii*^  Steerage  &dfiinff. — ^The  trade  in  refuse  ship's  bedding  is  conducted  in  a  recklcu 
manner  and  exposes  the  city  to  tbe  dangers  of  communicable  disease.  In  seveml  instances 
apartments  in  tencmcnt-hou5cs  hare  t>cen  found  filled  to  the  ceiling  with  worn  and  soiled 
beds  from  emigrant-steamers.  Tho  profits  are  made  by  renovating  them,  with  more  or  leM 
care,  and  exposing  them  for  sale,  or  by  applying  the  sacks  and  the  straw  to  various  purposes 
of  thrift  or  ecuuumr.  lu  many  cases  the  bods  are  thrown  overboard,  either  in  the  upper 
or  lower  bay,  and  are  carried  about  by  the  tide  and  wind  till  they  go  to  sca  or  come  on 
shore  and  full  Into  the  handf<  of  the  rag-pickers.  Under  your  authority  I  have  caused  to  be 
burned  in  eldps*  furnaces  the  refuse  steerage  beds  of  eight  steamships.  This  beddiitg, 
amounting  to  2,200  beds  (burlaptj  and  straw),  bad  become  dangerous  by  exposure  to  tbe 
infection  of  smalUpox. 

Neeantjf  of  ftmnjiinff  Kmijrant  Vrsaela. — The  dangers  that  assail  public  health  in  the  direfr> 
tion  of  emigrant  transport  at  itm  are  to  be  averted  only  by  measures  based  on  a  rnore  cotn- 
prchensivc  view  than  any  thut  finds  expression  in  the  exi^jting  methods  recognised  by  our 
Government.  Not  only  at  the  narrow  gate  of  the  city  should  tbe  guardians  of  the  pubBo 
boallh  keep  watch  and  ward;  ihcy  should  bo  present  at  the  building  of  the  ship,  to  modiiy 
its  coustnictiou  ;  in  the  bold,  when  the  cargo  is  stowed,  to  insure  cleanliness  ;  on  the  upper 
decks  to  secure  light,  air.  and  convenience ;  at  the  embarkation,  to  enforce  personal  ablu- 
tion  and  other  preparation  for  the  voyage ;  on  the  pasage,  to  giurd  against  unforGoeen 
dangers  and  to  correct  the  errors  of  indolence  and  indifference  ,  and,  when  the  watchful  eje 
has  done  its  duty  at  quarantine,  absolute  cleanliness  should  be  the  prime  condition  on  which 
thcTosscl  is  allowed  to  approach  her  pier  and  become  for  a  time  a  constituent  portion  of  the 
city. 

TeUoyhFeiftr  Vtnrl*. — On  several  occasions  I  have  been  directed  to  make  inspection  of 
vessels  arrivmg  from  West-Indian  ports  and  applying  for  permission  to  come  to  j«er.  The 
inspections  thus  made  were  twenty-six.  The  sanitary  condition  of  these  vessels  baa  to  all 
appearances  been  good.  The  hard-eameil  experience  of  Gulf  traders  has  taught  them  that 
clcanlinea*  in  every  part  of  tlie  ahip  is  essential  to  health.  Tlieir  vigilance  ia  rccnforced  bj 
the  Bevero  reslrictiona  of  quarantine.  The  result  is  seen  in  a  hold  and  between  decks 
thoroughly  scrubbed  and  purified  with  lime. 

In  cases  where  vessels,  after  exposure  to  the  infection  of  yellow  fever  tit  the  port  of 
departure,  have  been  detained  for  repairs  or  ukun  on  the  "  ways  **  In  the  metropolitan  d!a- 
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trict,  cspccifti  c.-iro  and  valehfulocffi  bare  been  observed.  The  Fftniury  conditioDs  of  the 
Ticiaity  bavo  been  noted  and  rolla  of  the  men  omplo^d,  with  Uieir  residences,  have  been 
preserved.  ' 

/VttfV- r<M«/«. — In  regard  to  the  perishable  fniit  imported  ft'om  ttie  tropics,  a  certain  de- 
gree of  watchfnlneiw  and  care  has  been  exorci9e<i  during  ihe  hot  season.  A  few  peremptory 
orders  issued  hy  Tour  authority  In  the  month  of  June  arrested  the  pale  of  a  number  of  loads 
of  decaying  and  injurious  fruif,  and  impressed  the  leading  dealers  with  the  necessity  of  with- 
bolding  samples  whitb  bad  acriously  advanced  in  the  proceM  of  decay. 

The  importance  of  this  traffic,  in  its  bearing  on  tho  public  health,  may  be  seen  from  the 
following  statements  received  from  Messrs.  Boetwick  and  Winslow,  Customs  Inspectors,  at 
Burling  Slip:  The  fruits  from  West  Indian  and  Central  American  ports  is  brought  almost 
exclusively  by  soiling- vessels,  and  is  all  delivered  at  Burling  Slip,  between  Piers  21  and  22 
East  River.  In  the  first  ten  months  of  1869  the  consignments  were :  bananas  (bunches), 
224,000;  cocoa-nuts.  3,980,000;  pineapples,  S,8S3,000;  oranges,  8,5ftB,00i:>.  The  loss  by 
decay  waa  one-third  in  bananas  and  pineapplefi,  one-fourth  in  cocoanuts,  and  fifty-four  per 
cent,  in  oranges.  This  great  mass  of  fermenting  vegetable  matter  is  transported  by  lighters 
and  dumped  In  the  shallow  water  of  the  liay  below  Commnnipaw.  A  portion  floats  away 
with  the  tidal  currents ;  the  residue  contribute  in  a  manner  to  tho  fiUlng  up  of  the  Jersey 
FUts. 

&<tmat, — The  reckless  habits  and  vagrant  propensities  of  Bca-foring  men,  as  well  as  the 
unsanitary  condition  of  tho  porlions  of  the  city  in  which  ihcy  lodge,  make  them  peculinrly 
liable  to  become  the  medium  for  the  spread  of  coutagious  and  infectious  disease.  The 
services  rendered  by  the  sailor  to  commercial  and  national  prosperity,  his  exposure  to  danger 
and  suficrbig,  his  romantic  and  generous  disregard  of  self,  and  his  freedom  from  domestic 
and  conventional  restraints,  points  in  his  character  and  history  that  have  thoroughly  en- 
listed the  philanthropist  In  his  behalf,  are  so  many  reasons  why  his  sanitary  condition  should 
be  faithfully  studied. 

Sailor  Boardin^-HouHa. — ^Tbo  great  mi^^^^^T  ^^  sailors  arriving  here  have  no  home  in 
the  city  but  the  sailor  boarding-house.  An  inquiry  into  the  manner  in  which  these  houses 
are  conducted  has  given  results  which  may  be  presented  us  follows : 

Inspection  has  been  made  of  thirty  houses,  selected  at  random,  in  the  1st,  4th,  6lh,  and 
7Ui  Wards.  Leaving  out  tho  "Sailora'  Home,"  and  the  "  New  Sailors*  Home,"  which,  to- 
gether, can  give  accommodation  to  265  boarders  in  120  rooms,  the  remaining  28  houses  con 
receive  in  their  140  rooms  668  boarders,  an  average  of  four  or  five  to  each  room.  Ten  of 
these  houses,  when  fuU»  accommodate  in  34  roon^s  .*)04  boarders,  an  averago  of  nine  to  each 
room.  In  sixteen  booses  the  upper  floor  only  is  given  to  lodging-rooms,  the  rest  of  the 
boBse  being  let  to  tenants  or  occupied  by  tho  family.  A  bar  for  retail  of  liquors  is  kept  in 
six  bouses.  Tbo  atraence  of  beat  and  of  carpets  in  tho  lodging-rooms  is  universal.  In 
twenty-tlirea  bouses  the  rooms  contain  no  furniture  beyond  the  beds,  which  present  great 
variety  in  material  and  clcunliQcss.  Ablution  Is  performed  by  the  boarders  !n  the  yard  in 
fifteen  houses ;  in  common  wash-rooms  in  ten,  and  in  the  kitchen  in  four.  In  one  houso 
only  (Xew  Sailors*  Home)  is  it  prnotiscd  in  the  ludging-rooms  by  means  of  basin  and  carafib. 
There  arc  free  bath-tuba  in  six  houses.  The  aflfairs  of  the  kitchen,  in  these  houses,  appear, 
as  a  rule,  to  bo  managed  with  regard  to  Ejtnct  economy  and  neatness.  The  price  charged  in 
every  case  is  not  less  than  one  dollar  per  day. 

The  absence  of  the  luxuries  found  in  boarding-houses  of  a  better  class  is  not  to  be  reck- 
oned an  evil  or  an  abuse.  It  accords  with  tho  hardships  and  physical  endurance  which 
belong  to  the  sailors*  occupation.  The  great  evil  of  the  system  is  that  it  exposes  tlic  sailor 
to  the  temptations  of  all  tho  degrading  and  destructive  vices  and  crimes,  with  none  of  those 
strong  defences  which  are  found  la  the  ties  of  friendship,  home,  and  citizenship.  The  dis- 
eases and  deaths  that  arc  witnessed  at  the  Seamen's  Ketreat,  and  among  the  sailors  admitted 
to  the  New  York  and  Brooklyn  City  Hospitals,  are  probably,  in  a  very  large  proportion  of 
cases,  the  sad  results  of  careless  and  sinful  living.*    To  give  the  homeless  sailors  of  our 

*  "  Ont  of  our  whole  mortality  list,  conslitlns  of  sovonty-scven  In  number,  I  can  ilnele  ont  bot  ten 
cases  which  aflbrdcQ  any  thing  like  a  nilrobaaco  fbr  tho  succeifful  exhibition  of  remedies ;  tho  balance 
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y/rt  li'ti'uiWy  riH-of(iiUton  iind  the  crideDces  of  human  sympathy  is  to  gire  them  mnrh  nciricd 
tt.'ftut  feijjipoi  I  uiul  |>n>tL'(*ti(m  against  numerous  and  prerentabie  forms  of  sickness  and  4f<^ 
7hii  U  iMit  thi<  IcHHt  of  the  good  results  achieved  by  the  American  Beamen'a  FHcod  Sodely, 
kw\  nil  fiilirr  niHiicktiouM  having  in  view  the  religious  and  social  improroment  of  ■*«»w»^» 

Afrilimt  Cart  of  Mvimrtt.— Tlie  care  of  eiclt  and  disabled  sailors  at  the  port  of  Kew  Tak 
In  I  firiiiiilUiMl  tti  ilifi  HvameuV  Fund  and  Retreat,  the  New  Tork  Hospital,  and  the  BzooUtii 
f'My  lliin|tllul.  Ill  IHOH  IhiTv  wcro  treated  at  the  Seamen's  Retreat  1,049  patients,  at  Ai 
Niitt  Voik  llfm|>liul  1,51.1,  and  at  the  Brooklyn  City  Hospital  1,001  seamen.  The 
ul  riiilfiiM  m'i'lvliiK  Kfulultuus  treatment  from  the  physicians  of  the  dispensaries  is  p 
iin  litlliitta  :  Nittt  Yiirk  DiHiH'iUMiry,  226;  Eastern  Dispensary,  about  200.  The  Sailors' 
lliiiliiii,  rnlttlfllnhitl  ttud  HupporttHl  entirely  by  private  munificence,  "  for  the  purpose  of  bmIs- 
iHiiiiitK  mill  HU|i|HiHiiiK  agt'd,  dovrepit,  and  worn-out  sailors,"  has  an  average  population  of 
■I  ?ti 

II  la  111  lii<  ri'itmlliHl  that  the  records  of  the  dispensaries  do  not  present  more  exactly  the 

ti I  MiU  iiiiiHi  luii«r«*sttiiK  cluu  of  patients.    The  published  reports  of  the  BrooU^ 

rill  iiikI  iliii  Now  Ymk  lliMipitaU  are  unfortunately  defcctirc  m  their  method  of  preaentitag 
Oil)  ••iHllndiB  III'  iticli-  flt'k  and  disabloil  seamen.  Sixty-two  per  cent,  of  all  the  paiSento 
li(..4liil  til  lliKflK  iHtt  li<»i|)l(nlii  in  IHtm  were xailors,  whose  hospital  expenses  arc  charged  to 
Itii.  I'Mlinl  lllnlia  tlmi'iiimi'ia.  VaUmlile  dtfiluctiona  regarding  the  diseases  and  mortsH^ 
t.l  u.^  IdiiMH  »M*H  tt»*»l'»  »"*  available  if  their  records  were  kept  separutely  from  thoee  of 
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»f  patient.*,  and  if  (his  clnss  of  stalblics  nero  elaborated  with  Ibe  Bcieotific 
care  shown  to  the  Annual  Rcporta  of  the  Seamen's  Fund  ftnd  Retreat, 

Sanilorff  Comditioti  of  forefaatltB. — The  8ickness-rat«  among  seamen  b  probably  greatly 
angmented  by  the  want  of  light  and  air,  and  the  presence  of  dampness  and  fUtb  ao  often  oh* 
senred  in  the  forecaUk-s  of  eren  Ibe  largest  and  bcft  equipped  sailing  and  steam  Tessets. 
The  following  noteB  from  my  inspcetions  ot  emigrant  tcsscIs  irill  present  some  of  these  sani- 
tary dcfcctji ; 

Steuroabip  "  Helvetia/'  3,327  tons,  lower  forecastle  £7  feet  iVom  stem  to  bulkhead.  24  feet 
in  width  at  bulkhead,  7^  feet  between  decks.  Light  and  air  admitted  by  a  hateb,  6  feet  by 
4  feet,  and  two  air  ports,  each  9  inched  In  diameter,  and  which  ore  closed  at  «<■&.  Occnpied 
by  28  men  from  both  watches.     Very  dark ;  wet  from  leaky  decks ;  air  close  and  oflenpive. 

Steamship  "  City  of  Antwerp,"  1,625  tons.  Upper  forecastle,  sailors'  quarters  on  the  port 
side  approached  by  a  narrow  and  circuitous  passage  by  stoojiing  under  a  portion  of  the 
anchor  machinery.  Light  and  air  admitted  by  passage  of  entrance,  a  4-inch  stove-pipe  hole 
and  5  air-ports,  open  only  in  smooth  wealber.  Occupied  by  22  men,  in  two  watcher.  Dark 
and  damp  ;  air  dose  and  offensive.  Berths,  bulkheads,  and  deck,  in  a  dirty  condition.  The 
Bremen's  quarters  on  the  starboard  tide  arc*  similar  to  those  of  the  seamen  on  the  port  side, 
but  exposed  to  the  further  an  nojancc  and  offence  of  proximity  to  the  passenger  water-closets. 

Ship  "  Constantinc,"  1,280  lorn*.  Lower  forecastles  for  starboard  and  port  watches,  28 
fleet  fttim  stem  to  bulkhead,  10  feet  nidc  at  bulkhead,  7  feet  between  decks.  Companion- 
way  steep  and  difficult.  Light  ^nd  air  admitted  by  com  pan  ion -h  ate  h,  30  inches  square,  and 
two  air-porta,  closed  at  sea.  Ten  berths  in  two  tiers.  Dark  end  damp ;  air  close  and  charged 
with  offensive  ammoniacal  odors.  Bulkheads  and  berths  black  for  want  of  scnibbbg.  Deck 
slippery  with  filth. 
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Plan  ofStarbonrd  Forecastle  ofSlitp  Conatantioe. 

Ship  "Alexander  H.  Man>hall,"  1,403  tons.  Lower  forecastle.  Light  and  air  admitted 
by  a  companion-hatch,  3C  inches  in  square,  two  deck-lights  and  four  air-ports  that  do  not 
open.  Kino  men  in  a  watch.  Dork  and  damp.  Air  close  and  very  offensive.  Berths,  bulk- 
heads, and  deck,  in  a  filthy  condition. 

To  neglect  the  sanitary  care  of  a  ship's  company  shows  a  want  of  foresight  which  is  not 
in  keeping  with  tlie  vaunted  thrift  of  successful  business-men.  Fliort  voyages,  the  preserva- 
tion of  spars  and  rigging,  and  the  safety  of  costly  ships  and  human  lives,  depend  in  a  fair 
degree  on  the  physical  condition  of  the  crew.  The  shipowner  who  wishes  to  guard  his 
ventures  against  disaster  by  the  use  of  all  reasonable  precautions,  must  shelter  his  crews  in 
light,  clean,  and  airy  quorters,  and  tjike  o  personal  interest  in  the  treatment  of  the  men.  In 
the  hundreds  of  total  wrecks  and  di  sap  pen  ranees  occurring  onnually,  If  the  actual  tnith  in 
each  cose  were  ascertained  and  acknowledged,  it  is  reasonable  to  suppose  that  an  alarming 
proportion  is  due  to  the  reduction  of  the  working  power  of  the  crew  by  unhealthy  quarters, 
unreasonable  overwork,  and,  in  some  ca.scs,  by  maltreatment 

Crtuftv  to  Seamtn  on  6a«7»6otfri— Instances  of  cnicl  abuse  of  the  irresponsible  power 
given  to  olBcers  arc  aufBeiently  common  to  have  a  serious  effect  on  the  physical  condition  of 
sailors  as  a  class.  The  following  are  the  statements  of  Dr.  Thomas  Clark?on  Moffatt,  after 
fourteen  years'  scrrice  as  physician-in -chief  of  the  Seamen's  Fund  and  Retreat :  "  We  Imve 
been  wltnessta,  during  the  past  year,  of  the  brutality  which  is  so  fearfully  common  at  sea, 
and  upon  which  wc  have  commenteil  in  these  reports  in  former  years.  If  but  a  small  part  of 
the  atutements  which  are  made  by  the  poor,  mutilated  sufferers  who  come  under  our  care 
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ure«,  the  (liTinion  of  rcsponslbillly,  and  ibe  ftpparcnl  abeardity  of  keeping  piere  and  bulk- 
beudti  cU*aD  and  tidy  whcD  the  adjacent  stroets  and  gutters  arc  so  shnmefutlj  neglected. 

Of  the  thirty-one  piers  which  have  been  systcmatlcfllly  inspected,  eight  prceented  large 
broken  hoica  In  the  rotten  planking,  wbich  put  life  and  Umb  in  constant  peril,  and  fourtoon 
were  in  such  a  state  as  to  prove  that,  If  publlo  tatrirui  arc  to  be  cstabUshed,  tbo  proper  place 
fur  the  firiji  Gfty  is  on  piers  and  bnlkheads. 

lAffhting  ami  eitficminff  Pien  and  BHWiiOih. — The  absence  of  gaslight  on  the  piers  and 
^bulkheads  increaaci  tbe  insecurity  of  huinaa  life.  Around  the  water-front  from  Cliristopber 
to  Granii  Street,  llie  nambor  of  lamps  on  the  side  of  the  street  toward  the  river  is  seventy- 
four.  These  in  every  case  belong  to  individuals  or  private  companies,  and  give  occasional  or 
imperfftct  light. 

Tlie  necessity  of  providing  light  is  greater,  from  tbe  ruinous  condition  of  many  of  the 
Btroctures  on  tbe  water-front  and  from  their  peculiarly  unguurded  and  exposed  position.  Of 
tbe  214  piers  and  bulkheads  in  this  section  of  tbe  water-front,  09  are  securely  enclosed  by 
gates  which  arc  locked  and  watched  at  night,  10  arc  partly  enclosed,  while  the  remaining 
13A  are  entirely  open,  without  niling,  life-line,  or  any  other  device  for  the  security  of 
unwary  paascrs-by.  Tlio  perils  of  such  a  locality  are  mnltiplied  tenfold  when  darkness  hides 
the  pit-falls  In  the  cmmbling  ptacka  and  obscures  the  dividing-line  between  safety  and 
danger. 

The  advantages  to  be  obtained  in  point  of  security  by  guarding  tlie  upproacbes  to  tbo 
water  mny  be  inferred  from  a  comparison  between  tbo  North  River  from  Battery  Place  to 
Christopher  Street,  with  the  East  River  from  Battery  Place  to  Grand  E^treeC  Most  of  the 
piers  and  bulkheads  on  the  North  River,  l>cing  occupied  by  domestic  and  foreign  steamship 
lines,  arc  fenced  in  on  the  street  and  closed  by  gates ;  while  on  tbe  East  River  the  piers  and 
bulkheads  are  left  open  and  unguarded  to  suit  the  convenience  of  canal-boats,  eoasting- 
resaels,  and  solling-paokcts.  It  appears  from  an  analysis  of  the  reports  received  at  Police 
Deadqiiarti-rs  for  tlie  year  ending  November  1,  1869,  that  by  fur  the  greater  number  of 
pereoDS  fell  into  the  wulor  along  that  section  of  tbo  water*front  that  is  tbo  least  protected. 
The  figures  are  given  in  the  following  table. 


Open 
pfcra. 

ClOBQd 

plow. 

bnlkEfods. 

CtoBod 
bolklicads. 

Ponons  overboard 
and   rescnod   alive. 

North  River,  52  piers 

Bast  River,  fi6  piers. ...... 

13 

48 

89 
S 

80 
44 

11 

sg 
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Weal  WaaMngton.  Marhel. — ^Wcat  Washington  Market,  which  occupies  the  water-fhint  on 
the  North  River  from  Pier  20  to  I'ier  25,  has  been  tbe  subject  of  eiamiuation  and  report 
Although  the  principal  market  of  the  city,  it  is  ?o  unsightly  and  fijthy  as  to  be  the  jest  of 
the  Iravellera  and  seafaring  men  who  land  from  vessels  at  the  piers  on  that  side  of  the  town. 
It  is  pervaded  by  the  poisonous  and  disj^^ting  airs  from  a  sewer  mouth  opening  under  some 
of  tbe  stalls,  and  is  in  the  imiuedinte  vicinity  uf  a  dumping-ground  which  furnishes  oQensive 
odors  in  wet  weather  and  in  dry  weather  clouds  of  dust  which  arc  blown  through  the  miirke  t, 
defiling  the  food  exposed  for  sale.  On  account  of  iti  defective  construction,  it  is  difficult  to 
keep  clean.  lo  warm  and  moist  seasons  a  constant  and  offensive  exhalation  arises  from  the 
extensive  flooring  of  planks,  exposed  to  tbo  weather  and  sodden  with  munure  and  refuse 
vegetable  matter.  I  bare  seen  passengers  in  the  West  8treot  cars  trying  to  resist  the 
AMftulUi  of  tbe  vile  odors  that  come  from  Washington  Market  on  one  side  and  West 
Washington  Market  on  the  other,  by  closing  their  nostrils. 

DumptHtf-Wliarva. — The  class  of  piers  known  as  dumpiug-wborvcs  present  o  nuisance 
that  might  be  remedied  by  more  careful  management  and  at  trifling  expense.  At  Vcscy 
Street  and  Laight  Street,  North  River,  and  at  Roosevelt  Street,  East  River,  parts  of  the  city 
thickly  peopled  and  crowded  with  business,  thousands  of  loads  of  street-mannro  are  piled  tip 
in  hoge  xnoands,  increasing  in  value  during  the  liot  month?,  and  awaiting  purchase  and 
remoTtl  by  the  (hnners  of  Long  Island  and  Now  Jersey.  Ry  giving  up  the  formation  of 
oompost-bcaps  at  these  points,  and  by  enclosing  the  piers  with  fe&cua  and  screens  for  keep 
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ing  off  the  wind,  the  nuisance  of  offensive  odors  would  he  mitigaccJ,  and  tlial  mriaing 
tbe  duet  entirely  Abated. 

XffffetU  of  Watrr-tida  StneU  and  Gutter*. — Tbe  condition  of  the  streets  and  gnlteit 
irithin  one  block  of  tbe  water  in  noturiouHlv  Glthv.  I  bavc  been  iurormed  by  men  of  trsvci 
and  observation,  who  wi  officL-re  of  niorchiint-shipfl,  have  been  familiar  with  the  cotnroerail 
flections  of  cities  in  all  porta  of  the  world,  that,  for  dlrtv  streets,  New  York  Citj  has  no 
successful  rival.  In  the  streets  in  qnestion  the  difficulty  appears  to  come  from  the  neglect 
of  etrccu^leoning  and  the  absence  of  proper  gradiog.  As  to  the  firat-mcntioncd  cause,  bat 
little  can  be  said.  The  dwellers  in  Morris  Street  cannot  expect  to  have  their  street  cleaned 
when  tbe  frequenters  of  Broadway  arc  unable  to  secure  the  rocioval  of  the  filth  that  d» 
fibres  that  great  thoroagh&re. 

But  the  defects  of  grading  and  drainage  In  the  surface  of  these  low  streets  appear  not  to 
be  so  generally  uudcrstoo'L  The  reteutiun  of  surface-water  undermines  and  dealroya  tbe 
pavement,  as  may  be  seen  at  Piers  4,  43,  and  46,  Xorth  River,  and  at  numerous  other  poinli 
at  tbe  entrance  of  piers  on  both  the  North  and  East  Kivers,  wlicro  the  dila|iidatod  pavenMBl 
has  been  filled  in  with  rubbu»h  and  patched  with  planking.  In  rn'my  weather  it  keeps  tbt 
entire  length  of  West  Street  and  South  Street  and  tho  adjoining  blocks  of  oU  the  cross- 
streets  in  a  scarcely  passable  state,  and  creates  and  indefinitely  prolongs  a  condition  of  filthi- 
ncss  and  moisture  most  favorable  to  dUeoso  and  death.  Spceiul  reports  have  been  made  on 
the  sloughs  that  exist  between  Piers  43^  and  43,  at  the  foot  of  Canal  Street,  N.  R. ;  botveeo 
Piora  23  and  24,  at  the  f'wt  of  Beekman  Street,  E.  R. ;  and  in  South  Street  between  Scammd 
and  Jackson  Streets.  In  the  case  of  tlie  vast  pool  of  slime  and  filthy  water  that  lay  between 
Peck  Slip  and  Dover  Street,  a  simple  wooden-box  drain  introduced  by  your  direction^  and 
the  removal  of  a  few  loads  of  street-dirt,  effected  a  cure  in  a  tilugle  hour  at  a  time  when  on 
outbreak  of  disease  was  impending  In  that  region. 

Tbe  prevention  of  thL-i  nnwholesomc  moisture  and  much  of  the  filth  Ues  in  a  p 
gradmg  of  tho  streets  and  gutters  bordering  the  water.    A  dead  level  has  been  pi 
where  a  .**lighl  inelination  would  have  shed  every  drop  of  rain>water  into  the  slip. 

Sever-3foutk9.—-T\tQ  eBSuviura  from  tlie  open  sewer  mouths  along  the  water-aide  la  beliered 
to  have  a  disastrous  effect  on  the  lieulth,  not  only  of  tho  low-lying  sections,  but  of  the  whoU; 
city.  Since  fatal  diseases  creep  into  dwelling-houses  with  the  air  escaping  from  minute  d\ 
feels  in  pipes  leading  to  the  public  sewers,  it  is  reasonable  to  believe  that  death  ia  aowa 
broadcast  by  the  volumes  of  fetid  air  that  arise  from  the  yawning  mouths  of  sewers  along 
the  river-side. 

The  sewer-mouth  at  tho  foot  of  James  Street,  East  River,  bos  been  the  subject  of  petition 
addressed  to  tho  Board.  The  gases  and  vapors  that  ariae  under  the  bridge  of  the  Hunter^ 
Point  Ferry  at  tliia  place  arc  not  only  detrimental  to  public  health,  but  are,  further,  a  most 
offensive  public  nuisance,  Tho  paint-work  in  all  parts  of  tlie  ferry-house  hnu  suffered  from 
tho  effects  of  su1phurcttc<l  hydrogen,  certain  portions  showing  a  black,  metiiUlc  lustre:,  in 
striking  contrast  with  oootiguoua  portions  which  arc  less  exposed  to  the  current  of  foul  air. 
Spcdmcns  of  the  destructive  effects  of  these  gaseous  sewer  emanations  on  lead-paint  ma?  b« 
Been  at  the  Weehawken  Ferry,  foot  of  Weat  Forty-second  Street,  also  at  ferry  foot  of  West 
Twenty-third  Street,  and  on  the  Columbia  Boat  Club-House,  foot  of  Chri.stophcr  Street,  on 
the  upper  side  of  the  passenger  office  of  Pier  28,  Xortli  River,  on  the  upper  side  of  the  Wil- 
liamsburg Ferry-Uonse,  foot  of  Roo?eveU  Street,  and  on  a  market  building  at  the  left  of  the 
entrance  to  Barclay  Street  Ferry.  At  the  two  latter  pluces,  finely -lettered  sign-boards  are  so 
disfigured  and  blackened  by  the  effects  of  sulphuretted  hydrogen  and  other  gases  upon  th« 
i  cad-pain  ting,  as  to  be  scarcely  legible. 

Deposit  of  Scitage  around  the  CUy. — The  solid  constituents  of  the  sewage  of  Kew 
York,  instead  of  being  swept  clear  of  tlic  city,  are  deposited  in'  the  slips  between  the  picrl 
and  entangled  in  the  infinite  labyrinth  of  piles  which  makes  up  the  system  of  piers  and  bulk- 
heads. The  sewcr-moin?,  instead  of  extending  to  the  end-*  of  the  piers,  terminate  abruptly  at 
the  bulkhead.  At  Coenties  Slip,  where  the  water  of  tbe  slip  makes  in  as  far  as  Front  Street, 
there  are  two  mains  which  open  one  block  inside  of  the  bulkticad  line.  Oa  the  other  hand 
the  aewer  emptying  at  the  foot  of  Ganol  Street,  has  a  wooden  trunk  runntng  dowuPier  42  and 
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dbcbargiDg  into  the  strong  tid&l  current  at  the  cnJ  of  (he  ptcr.  As  a  consequence,  the 
wator  of  the  slip  on  citbcr  side  of  thid  pier  presents  the  usual  character  of  dock-water,  instead 
of  the  inkx  color  and  offensive  odor  which  betray  the  vicinity  of  a  sencr-mouth.  Another 
exception  to  the  common  situation  of  Kwcrmoutlia  is  seen  between  Piers  20  and  21  Korth 
RiTcr,  where  the  tuadc  land  of  West  Washington  Market  causes  the  sewer  of  Fulton  Street 
to  ctnpiy  sufficiently  near  the  end  of  the  pier  to  feel  the  sweep  of  the  current.  On  an  ebb- 
tide, the  black  masses  of  sower-water  roll  into  the  light>colori'd  river-water,  and  arc  carrie*! 
down  the  stream,  resembling  volumea  of  smoke  from  n  furnace-cbimney. 

The  result  of  the  almoitt  unlrersol  emptying  of  sewurs  at  bulkheads,  instead  of  piers'  cuds, 
is  the  deposit  and  retention  all  along  tbe  riverfront  of  beds  of  llie  most  obnoxious  foima  of 
decomposing  filtb.  This  hideous  formation  maybe  observed  to  advautagc  from  certain  office 
windows  in  the  northeaeiem  portion  of  West  Wabhington  Market.  At  this  poiut,  a  low  tide 
exposes  the  bottom  for  about  fifty  feet  from  tlie  bullthead,  bringing  to  view  huge  beds  of 
sewer-road  with  a  black  stream  of  ecwoge  winding  among  the  piles  which  support  the  markct- 
8ialld.  Fiu-thcr  evidencce  of  this  baleful  deposit  arc  found  in  ttie  gradual  obstruciioD  of 
slip^  in  the  black  water  turned  up  by  the  propellers  of  deep  steamers,  and  in  tbe  evolution 
of  gas  when  the  compressing  weight  of  water  is  removcil  by  a  low  tide.  Ou  ho t^  summer 
days,  bubbles  of  gas  have  been  observed  in  such  abundance  as  to  produce,  by  their  bi>eaklng 
on  the  sucface,  the  spangled  appearance  caused  by  a  shower  of  rain. 

Pfumt  Sytiem  of  Picn  and  \\%arvea, — Reform  in  tbe  system  of  piers  and  wharves  ia  a 
subject  that  bas  received  coDsidcrablo  attention  fl'om  merchants  and  others  interested  in 
cleansing  tlic  water-sides,  and  increasing  the  commerckl  facilities,  of  New  York.  Propo»i- 
tions  for  a  change  in  the  manner  of  government  control,  as  well  as  for  the  reconstruction  in 
masonry  of  the  whole  line  of  piers  and  bulkheads,  have  boon  made  by  the  best  authorities  in 
matters  pertaining  to  civil  pngiucer'mg  and  municipal  reform.  With  gieuL  diffidence  the  in- 
spector may  be  permitted  to  suggest  that,  so  far  as  sanitary  improvements  arc  concerned,  the 
reforms  required  would  sceui  tu  be  measurably  attainable  under  tbe  nutborllies  that  are  at 
present  responsible,  and  without  abolishing  the  existing  unsightly  but  adequate  wooden  piers 
and  bulkheads. 

The  principal  sanitary  defects  aro  the  dirty  and  ruinous  condition  of  the  surface  of  the 
piers  and  bulkheads,  the  faulty  grading,  and  imperfect  draining  and  defining  of  the  water- 
side streets  and  gutt^TH,  nnd  the  retention  of  the  city's  sewage  in  the  ^lipa  or  basins  between 
the  vh&rves.  The  owners  and  lessees  of  piers  and  bulkheads  can,  with  due  pressure,  be  led 
to  keep  their  premises  clean  and  in  good  repair.  The  grading  and  cleaning  of  streets  and 
gutters  appear  to  be  a  simple  quc&tion  of  persuadiug  men  to  do  irW/  ir/m/  tAry  are  vcif  paid 
for  doinff.  The  sewage  would  be  at  once  deodorised  and  removed  if  the  sewer-mains  were 
deflected  before  reaching  their  present  opcuings,  and  extended  to  the  ends  of  the  adjacent 
piers.  If  it  is  considered  impracticable  to  cxteud  tbe  sewer-mains  in  masonry  with  the  pres- 
ent system  of  piers,  pcrluips  they  might  be  supplemented  by  trunks  cun8truetc<l  of  wood, 
protected  by  trcalmcnt  with  coul-tar.  lu  ull  the  wood-work  of  piers  and  bulkheads,  wtH«i 
thus  prepared  has  a  double  advantage.  It  resists  decay  and  the  ttndo^  aud  the  ntmos- 
pbcre  is  free  from  the  gases  evolved  by  so  much  decomposing  vegetable  matter. 

New  York  is  washed  on  cither  side  by  an  Impotaous  flood,  in  comparison  with  which  tho 
Thames  and  the  Seine  arc  rivulets.  Uer  cbanuels  to  the  sea  arc  of  sucb  generous  width  and 
depth,  that  the  accumulated  sewer  deposit  of  many  years  would  be  inappreciable.  Hut  these 
magnificent  gifts  of  Xature  nre  not  utilized.  The  river-front  is  bordered  by  a  continuous 
scries  of  stagnant  pools  formed  by  tho  projection  of  the  piers  on  the  bulkhead  line.  Into 
these  settling  basins  the  sewage  of  llie  city  is  drained.  If  it  were  carried  out  into  lite  river 
a  little  farther,  and  thrown  directly  into  tho  swift  tidal  current,  its  division  and  oxidution 
wnuld  be  effected  thoroughly  and  immediately  by  the  superabundant  lluuda  of  river  and  t<ca 


water. 


Ntir  York,  January  !,  1870. 


Respectfully,  yoor  obedicat  ecrvaui, 

A.  B.  JCDSO.V,  M.  D., 

Sanitarif  Inapfntvr. 
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To  Elima  llARRia,  iL  D.,  &ini/ary  Superinteiidgnt. 

Sm:  I  have  the  honur  to  tninsmit  the  failowing  report  of  my  inspectorial  Labors,  duxisf 
the  year  ending  October  31,  18(19. 

The  towns  of  SoutUfielJ,  Mlddletown,  Cafltleton,  and  Northfield,  containing  the  Tillxga 
of  Clifton,  Stapleton,  tind  TompkinsvUle,  now  incorporated  under  the  name  of  Edgewalor, 
New  Brighton,  and  Faclorpnie,  Port  Richmond,  Bull's  Head,  OontreriUe,  Richmond,  aad 
some  minor  himlcto,  to  which  my  sanitary  duties  hare  been  confined  for  the  past  year,  ooo- 
tain  an  area  of  about  five  milea  square,  aod  a  population  of  at  least  twenty-five  thousand. 

la  the  village  of  Stapleton,  the  highest  altitude  above  tide-level  is  ft41  feet,  on  the  north, 
while  on  the  cost,  alung  the  bay,  tido-lcTcl  is  not  confined  to  the  shore-liuc,  but  muy  be 
found  in  many  portions  of  the  alluvial  basin,  in  which  the  most  populous  portion  of  th« 
vilUgc  is  aituatcd,  and  also  in  several  places  tn  Giflon,  which  ore  so  low  as  to  be  eonstAaUj 
floodciJ  by  the  lido,  or  by  collections  of  surface-water  and  sewage,  to  the  gtcot  dctrimcoC 
of  health,  and  pecuniary  loss  of  the  inhabitants.  In  these  places  not  ouly  is  the  natnxtl 
drainage  obstructed,  but  no  systematic  effort  nt  artificial  drainage  has  as  jet  been  attempted, 
except  by  a  few  private  individuals. 

In  Cliflton  the  natural  drainage  is  effected  by  a  few  small  streams,  which,  after  heavj 
riuns,  become  quit€  swollen,  flooding  the  low  grounds  for  days  with  stagnant  water,  and  the 
overflow  of  privies,  etc.,  ilic  cvajioralion  of  which  is  invariably  followed  by  mcreased  rickneo^ 
and  mortality  in  otherwise  manngeablo  diseases.  Uerc  there  is  no  attempt  at  artifioial 
draionge,  and  obstructions  to  the  natural  drainage  are  numerous.  The  brouk  that  flows 
through  the  centre  of  Stapleton,  and  would,  if  properly  managed,  furnish  an  excellent  outlet 
to  flurfjLce-water  and  scwnge,  is  so  obstructed  ns  to  cause  not  only  considerable  damage  Id 
property,  but  serious  detriment  to  health  and  comfort,  the  houses  in  the  vicinity  being 
frequently  flooded,  and  thu^  rendered  constantly  damp  and  unfit  for  healthy  human  boUiiP 
tions.  Tompkinsvillc  and  New  Brighton,  situated  on  higher  ground,  arc  better  droned 
naturally,  but  even  here  there  are  a  few  placeii  that  require  the  assistance  of  art  to  render 
them  as  healthy  as  the  more  favored  localidcs.  FactorpLUc  and  Port  Richmond,  althoQgb 
considerably  lower  than  New  Brightou,  are  naturally  well  drained,  except  in  the  inuuediate 
vicinity  of  two  or  three  salt  marshca,  formed  by  email  crec^ks,  which  are,  however,  susceptible 
of  considerable  improvement.  Back  of  Port  Richmond,  the  laud  about  Bull's  Head  is  quite 
flat  and  swampy,  and  the  natural  drainage,  which,  at  the  beat,  is  imperfect,  has  been  very 
much  obstructed  by  an  ancient  mill-pond,  of  which  during  the  post  summer  frequent  com* 
plaint  has  been  made  to  tlic  Board  by  the  inhabitants  generally.  In  all  tlioac  places  coo- 
sideroble  improvement  can  be  made  by  racilltuLing  the  natural  drainage,  removing  ohstruo-j 
lions  wherever  they  exist,  clearing  and  deepening  the  water-course,  by  slraigbt-onttinf 
when  the  channels  are  circuitous,  by  makiog  flood-gates  and  good  slouu  walls  against  Uii 
encroach  men  ts  of  the  tide  at  the  oulfalt  of  the  streams.  At  present,  very  little  attention 
paid  to  the  natural  drainage,  every  owner  of  a  lot  or  farm  seeking  to  extenct  his  posseasit 
by  every  species  of  encroachment,  which,  in  tJio  end,  reilounds  to  his  own  and  his  neighl 
detriment.  Examples  of  this  sort  of  pernicious  economy  are  constantly  to  be  »ecn  in  all 
villages,  the  natural  chnnncla  being  so  turned  and  twisted,  narrowed  and  obstructed,  that' 
they  are  not  only  useless  for  drainage,  but  rendered  a  standing  nuisance  to  every  one  by 
deposits  of  sewage  from  privies,  pig<pcu9,  stables,  and  factories,  which,  for  convenienoe* 
sake,  are  usually  constructed  over  or  near  them,  thus  producing  one  of  the  most  efflciei 
causes  of  sickness,  entailing  loss  of  time  and  money,  and  In  many  coons  origlnatiog  disease*' 
which  induce  premature  age  and  death. 

The  geological  formation  of  Statcn  Island,  although  somewhat  unfavorable  to  natural 
droiunge,  owing  to  the  presence  of  a  dense  subiuil  through  which  water  does  not  readily 
percolate,  is  yet  cmincnlly  adapted  for  artiflclul  drainage,  the  surface  being  generally  high, 
rolling,  and  gradually  slopiug  to  tide-level.  It  is  composed  principally  of  alluvial  deposits, 
1.  c,  salt  marshes  at  tide-level,  consisting  of  marsh  mud  and  roots,  quicksand,  bluish-gray 
clay,  sand,  ash-colored  clay,  and  stiff  variegated  clay,  which  arc  met  with  iu  sacccaaion  down-i 
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to  a  considenbto  depdi;  of  drift  deposits  xrhioh  contain  lowlders  intcmiixcd  with  Band 
and  loam,  OTcrljing  granite,  greenstone,  gneiss,  and  red  eandBtone,  all  of  wliicli  prcront 
free  infiltration  of  5urfucc->ratcr,  which  ia  tlius  left  to  floir  off  where  there  \a  a  natural  outfall, 
or,  u  \a  <>oinn90uly  the  case,  to  flood  tlie  ground,  whence  it  undergoes  speedy  dccooipoaiiion 
and  evaporation,  03  miasma,  not  only  in  the  marsh,  but  on  high  Icrelji,  where  innumerahlc 
basin-slinpcd  hollows,  like  volcanic  formations,  arc  constantly  filled  with  stagnant  water, 
and  dccompOBing  animal  and  vegetable  gubstaoce^.  To  remedy  this,  thorough,  By^tcmatlc 
drainage  is  the  first  requisite,  and,  where  it  is  difBcutt,  as  in  the  alluvial  hnslns,  a  good  «toriii- 
wall  against  the  encroachments  of  the  tide,  provided  wiili  flood-gatca  at  the  outfull  of 
streams,  and  grading  the  surface  above  tjdc-wotcr,  would  effect  the  same  object. 

Many  persons,  otherwise  intclligeut,  arc  opposed  to  drainage  of  swamps  and  ponds,  es- 
pecially on  the  ground  that  such  places  arc  actually  thus  rendered  unhcalthlcr  than  before  ; 
bitt  this  can  bo  obviated  by  disinfecting  the  surface  chemically,  or  by  burning  the  superDciol 
fioda,  together  with  brush  and  leaves,  and  covering  the  freshly -exposed  surface  with  the 
ashes,  adding  quicklime,  chloride  of  lime,  coal-ashcd,  or  a  cheap  solution  of  carbolic  acid. 
Tlie  ashes  alone,  in  my  opinion,  would  be  quite  sufficient,  and  readily  obtainable. 

For  the  purpose  of  illustrating  tho  evil  eflccLs  of  wuut  of  draioage,  and  the  total  neglect 
of  ordinary  sanitarr  requiremcnls,  the  accompanying  map  of  the  flooded  di:«trict  of  Siaple- 
ton  15  presented,  together  with  some  mortuary  statistics  of  discasee,  maiuly  caused  by  what 
It  popularly  termed  "foul  air,"  many  of  which  c^n  be  prevented  or  rendered  innoxious  by 
proper  sanitary  precautions.  At  present,  the  brook  which  runs  through  tlic  village  is  so 
obstructed  and  narrowed  in  various  places  by  public  and  private  encroachments  in  the  shope 
of  houses',  factories,  privies,  pigsties,  etc.,  etc.,  built  directly  over  It,  by  Insufficient  culverts 
and  bridges,  that,  instead  of  being  the  principal  sewer  in  the  village,  it  Is  a  public  nuisance. 
The  most  serious  obstruction  b  at  the  head  of  the  park,  which,  although  an  oiiiamciit,  Is 
the  means  of  flooding  many  of  the  adjacent  houses,  because  tho  culvert  there  is  not  large 
enough  to  receive  tho  immense  quantity  of  water  poured  into  it  after  heavy  ruins.  To 
remedy  this,  the  brook  should  be  cleared  of  obstructions,  straightened  witere  necessary,  and 
so  divided  as  to  flow  on  each  side  of  the  park,  through  Canal  and  Water  Streets,  by  new 
channels.  The  park-sewer  could  be  also  relieved  by  pnring  the  gutters  on  both  sides  of 
these  streets,  so  as  lo  carry  off  a  considerable  portion  aC  (he  water  which  now  tries  In  vam 
to  pass  through  iL 

The  constant  flooding  of  Staplcton,  owing  to  this  cause,  exercises  a  marked  Influence  on 
the  health  of  the  inhabitants,  as  may  be  readily  inferred  from  (he  mortolity  tables  annexed, 
most  of  the  fatal  diseases  being  caused  by  malaria  arii^ing  from  damp  basements  and  house- 
lots  satumted  with  sewage  from  overflciwing  privies,  stables,  pigsties,  etc.,  which  same 
sewage  has,  in  some  cases,  not  only  saturated  yards,  but  wooden  basements  and  cellars, 
and  polluted  also  the  very  wells  and  cisterns.  Is  it  any  wonder  that  scarlatina  and  mcuBlcs 
should  be  prevalent  under  such  unfavorable  circumstances,  or  that  cholt'ra  infantum,  cholera 
morbus,  dinrrUoQa,  dysentery,  convulsions,  whooping-cough,  etc.,  most  of  which  can  be 
cfioctually  prevented  by  thorough  cleanliness  in  and  out  of  doors,  and  by  systematic  drain- 
age, have  carried  00*50  many  victims? 

Total  number  of  deaths  in  Staplelou  for  twelve  montha,  ending  October  1, 1869 101 

Infanta  under  one  year .• fi8 

Persons  eighty  and  upward  fi 

Of  both  sexes  by  consumption:   males,  6;  females,  4 9 

Typhoid  fever 1 

Typhus  (from  ship  Foster) !• 

Diarrhwa ^ 3 

Estimated  poptilation , 6,000 

The  prominent  causes  of  death  among  children  were  scarlatina,  measles,  whooping-cough, 
djTiCDtory,  cholera  infantum,  croup,  convulsions,  diarrha!a,  remittent  fever,  etc. 

Nearly  all  of  these  zymotic  diseases  originated  in  the  neighborhoods  indicated  on  the 
map  by  contour  lines;  thus  clearly  showing,  by  undoubted  proofs,  brought  home  to  scores 
*  Chaplain  Oglo,  of  tho  Seamen's  Retreat. 


within  tlw  area  Inclaaed  In  lUa  map,  malarioat  Hcven,  acartatlna,  mcaelca.  diphtheria,  whooplng-^rough,  coo- 
mlslone,  lyphue  oiid  typhoid  {even,  haTo  ocoirpod  daring  the  year,  and  wveral  deaths  rwoltoi  from  xhem  caaaw. 
which  coaia  be  prarentod  to  a  oonaldctmblc  extent  bj  dnloage  and  proper  sanltu?  rcgnlalluus. 
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of  bervavet]  famillefl,  the  intimate  connection  between  dirt,  dUeoAc^  and  deaths  anJ  the  vital 
necessity  for  clenn,  dry  houses,  eewered  Btrcets,  paved  glitters,  and  macadamizd  roads,  with- 
out which  the  inhiibitants  of  all  low-lying  grounds  are  alwajfl  sure  to  bore  constant  visitors, 
in  the  shape  of  epidemics — against  which  human  skill  is  powerless,  when  once  the  deadly 
poison  had  st^izcd  on  a  debilitated  constitution. 

The  extent  of  wet  and  malarious  ground  throughout  the  ialatnl  iff  comparatively  large, 
owing  to  its  pccnlinr  forraatiou.  Custleton,  Uiddlclown,  and  KorthGeld,  which  are  high, 
ondalating,  or  sloping,  are  thna  naturally  drained,  except  at  the  outfall  of  the  Uirgcr  streams 
which  flow  through  the  alluvial  basins,  as  at  Slapleton  on  the  east,  at  Factoryville  and  Port 
Richmond  on  the  north,  at  Great  Kills  on  the  south,  and  at  Fresh  Kills  on  the  uortliwcsl. 
Nowhere,  however,  is  any  serioos  obstacle  presented  to  artificial  drainage,  the  necessity  for 
which  is  universally  admitted.  I  bellere  the  general  experience  is,  that  a  high  and  dry  posi- 
tion will  not  exempt  the  residents  from  the  effects  of  malaria,  which  con  be  conrcyed  by  the 
wind,  from  its  source  in  the  marsh,  to  the  tops  of  the  highest  hills.  Even  on  these  there  are 
abundant  miniature  morsbcs  snfllcicnt  to  account  for  the  pretn-nce  of  malaria,  whti-h,  in  my 
opinion,  can  be  generated  at  any  height — when,  on  this  blnntl,  the  soil  U  such  as  to  retain 
surface-water  sufficiently  long  to  undergo  decomposition.  That  a  very  considerable  portion 
of  the  surface  of  Staten  Island  is  of  such  a  nature  is  well  known;  and  this  fact,  as  seen, 
points  at  once  to  the  remedy — drainage,  even  by  open  drains  or  ditches — precaution  being 
taken  to  disinfect  the  swamp  or  pond  so  cmptie<l,  in  the  manner  previously  indicated.  In 
order  Out  this  should  be  of  any  use,  it  must  be  general,  malaria  not  being  confined  by 
fences,  nor  alwoys  by  groves  of  trees  for  these  are  known  to  retain  it  In  the  vicinity  of 
dwellings — although  by  proper  management  they  too  can  be  made  to  help  the  natural* 
drainage,  by  withdrawing  a  considerable  ffuantity  of  sm'facc-watAir  from  the  surrounding 
Buriace.  A  familiar  ioHionce  of  tliLi  is  constantly  witnessed  when  cxtensiro  clearings  are 
made  by  the  removal  of  trees.  Maluria  is  sure  to  prevail  for  years,  until  the  ground  so 
denuded  is  thoroughly  drained  ;  but  trees  in  the  immediate  vicinity  of  dwelling*  render  thcM 
unhealthy  by  the  obstruction  they  present  to  the  access  of  light  and  sunshine,  both  of  which 
ore  among  the  tint  requisites  of  life  and  health.  If  trees  are  to  be  planted  in  the  vicUiity  of 
houMa,  they  should  be  resinous  evergreens,  which  are  better  preventives  of  malaria  than  the 
ordinary  decidaons  shade-trees. 

Regarding  the  wants  of  the  Bcreral  villages,  the  first  and  chief  ia  a  system  of  street- 
sewers,  into  which  every  one  can  drain  his  property.  This  is  such  an  obsolule  necessity, 
that  sooner  or  Inter  it  must  be  attended  to—and  the  sooner  the  belter — so  as  to  Fave  endless 
expense,  trouble,  and  loss  of  health ;  for,  as  now  bappeos,  the  sewage  of  country  vilbgesi, 
being  allowM  to  run  at  large,  and  pollute  every  tiling  within  the  sphere  of  its  action,  entails 
almost  as  much  sickDCSS  as  many  of  the  crowded  slums  of  a  large  city.  Another  cause  of 
sickness  in  villages  ts  the  want  of  method  exhibited  in  building  habitation<4.  these  being 
invariably  constructed  with  deep  basement*,  Into  which,  from  the  eataratcd  soil,  surface-water 
flows,  in  the  same  manner  almost  as  springs  into  wells.  The  basements,  in  fact,  being 
nothing  more  than  damp,  empty  cisterns — and  not  empty  either — for  they  arc  generally  full 
of  miasmata,  generated  in  summer  by  the  heat  of  the  sun ;  in  winter,  by  the  action  of  stovea. 
Hence  it  is  not  uncommon  to  witness  tbo  eficcts  of  sickly  miasms,  even  in  the  depth  of 
winter,  tn  the  form  of  remitting  and  intermitting  fevers,  measles,  scarlatina,  whooping-cough, 
typhoid  fever,  and  other  similar  complaints.  Such  booses,  so  built,  cannot  fail  to  be  un- 
healthy, from  bottom  to  top,  because  it  is  well  known  that  water  will  rise,  even  through  a 
cemented  wali,  by  eapillai'y  attraction,  and  render  the  whole  house  damp  and  unhealthy. 
It  is  now  known  that  couBumption  may  be  tlius  caused ;  and,  without  going  very  for  for  an 
illustration  of  the  ervil  effects  of  damp  basements,  often  saturated  with  sewage  from  privica, 
etc.,  it  is  only  neoeBBory  to  call  to  mind  the  epidemic  of  typhoid  fever  which  occurred  in  Bay 
Street,  Slapleton,  a  year  or  two  ago — several  deaths  having  occurred  in  those  places  especially 
where  the  honses  bad  been  flooded  by  filthy  snrfiicc-watcr.* 

*  In  our  Second  Annoal  Beport  wc  bad  occasion  to  refer  to  Uie  aaglect  of  saallary  drainage,  and 
the  piupercar«ordrluklDg-wat«ni,  io  the  villa^  of  Sdguwater.— I8«a  pageS4S,BocoiLd  AnDoal  Beport, 
flrst  edition.]  The  Instances  of  typhoid  fever,  aad  Us  propafiatlon  tfaroagfa  the  woUs  of  water  In  Ibat 
village,  rcem  to  be  repeated.  In  ooe  form  or  another,  every  year,  £.  B. 
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The  water  supply  in  most^f  the  vilUgcs  i*  abundant,  consUting  of  8pring-wftt«r,  ami  In 
thft  higher  grounds  of  raio-wator,  which  la  generally  filtered  before  it  is  uMd  for  C11I&1A17  par- 
poees.  The  apring-irater  is  generally  very  pure  and  abundant,  but  in  some  places  it  ia  bard, 
in  consequence  of  itd  coDtaiuing  iron,  etc.,  in  solution,  and  b  that  likely  to  cause  cotutipa* 
tion  and  congestion  of  Hrcr,  spleen,  etc  This,  bowcTcr,  can  bo  readily  obrlaled  bj  natng  fiL 
tercd  rain-nrater,  which  is  the  purest  known  after  distilleil  water.  Wlicn  the  epriftg  is  neg- 
lected and  alloired  to  be  polluted  by  seiragc,  it  is  sure  to  induce  such  derangements  of  the 
■ystem  as  would  furnish  a  ready  nidus  for  zymotic  diseases,  such  as  dlarrbcM,  djsenieryi 
typhus  and  typhoid  ferers,  etc.  In  connection  with  this  subject,  the  snggestion  of  Kr. 
Wortbeo,  the  accouipllshi^d  engineer  of  the  Board,  to  collect  the  surface-water  of  the  iabad 
into  rtraerroins  for  domestic  and  public  vne,  simitar  to  the  Croton  water  in  New  York,  ie  emi- 
nently practical,  and  would,  if  put  into  effect,  not  only  efibctually  drain  the  surface,  but  far 
nish  an  inexhaustible  supply  for  rarious  purpose:<.  In  this  way  the  waier<tax  could  be  made 
to  pay  for  the  eipcnsc  of  drainage,  and  a  double  benefit  be  conferred  on  the  island. 

But,  in  order  to  give  impulse  and  direction  to  all  these  reforms,  the  influence  of  the  V«* 
tropohlan  Board  is  indispensable,  for,  no  matter  how  anxious  the  local  authorities  mav  be 
10  introduce  them,  petty  interests  and  local  jealousies  are  sure  to  mar  or  entirelj  deicat 
them ;  so  that,  in  the  end,  people  become  indifferent  under  abuses  to  which  use  baa  made  then 
accustomed.  Tlie  Metropolitan  Board,  on  the  contrary,  remote  from  local  partialitice,  cm 
afford  to  be  just,  and  thus  more  effectually  subscnre  the  general  interests  than  an  j  nombcr 
of  local  anthoritiea,  enlete  tfaeee  latter  arc  unusually  unanimous  in  doing  right  To  tho  Ocn- 
tral  Oflce  and  its  rast  aoorces  of  information  on  sanitary  subjects,  surburban  rlUa^cs  matt 
'hare  recourse  for  many  a  day  yet  to  come,  until  each  one  con  hare  a  local  board  of  ite  own- 
but,  in  the  absence  of  such  a  consummation,  every  villago  fhould  have  a  local  reprcsentatfre 
of  the  Board  to  attend  to  all  sanitary  rnatters.  As  yet,  there  is  no  registry  of  birtlia,  mar- 
riages, and  deaths,  in  Staten  Island,  and  phyBicians'  certificates  are  not  required  for  btuials 
in  the  county,  being  fhmisbod  only  when  bodies  are  to  be  buried  elsewhere,  for  which  a  per- 
mit from  the  Metrcpolitan  Board  is  necessary.  To  this  imporuint  duty  the  tocU  ofBocr  coold 
also  attend.  Coroners*  inquests,  also,  should  be  reported  to  the  central  office,  but,  as  far  as  I 
know,  they  are  not,  being  very  loosely  conducted  In  many  instances.  The  people  generally; 
1  am  satisfied,  are  prepared  to  adopt  these  additional  requirements  of  cirilization  wbenevet 
tho  Board  aec  fit  to  demand  them  officially.  So  for  they  inroriably  yield  prompt  obedience 
to  its  sanitary  bebe^sts,  nor  is  a  formal  orvlcr  always  necessary,  a  simple  officio]  intimatkm 
being  frequently  all  that  is  required  to  abate  ordinary  nuisances.  And  not  alooc,  in  tliia  re- 
spect, has  tbe  general  interest  been  manifested,  but,  on  the  all-important  subject  of  drmtaa^e^ 
a  healthy  public  sentiment  has  for  a  long  time  prevailed,  thanks  to  the  persistent  *T'n<*fatng 
of  the  Sanitary  Superintendent,  and  the  great  interest  ho  has  always  taken  in  the  draiiui^ 
and  t.iniLary  improTcment  of  Staten  Island.  That  all  tliis  interest  has  not  been  thrown  awaj, 
U  OThlencetl  by  the  fact  that,  at  the  lost  session  of  the  Legislature,  five  or  six  bills  were  in- 
tredttoed  for  the  drainage  of  the  inland,  aad,  though  none  of  them  passed,  such  a  general  de- 
mand must  haTO  liiduoed  lh«  Lcgif^lnturo  to  puss  a  general  law,  applicable  to  the  whole  State, 
of  which  Staten  Island  Immediatoly  availed  herself,  a  commissioa  bdng  now  at  work  to  drain 
a  oonsldcrablo  portion  of  Gdgowator,  And  ao  eager  are  the  people  to  see  this  coomneiiAQn 
In  aottro  oiwratlun.  Ilmt  iVtMiuvnl  enniplatnt  is  made  to  mo  of  tbeir  apparent  tanfineaa,  show. 
lug  conrlunUoly  tbnt  lliev  look  to  tlio  Board  with  confidence  for  assistance  and  CDcoanig». 
mont  in  lliU  luipurtntil  undertaking. 

A'«i«ufni  t,/  Work  (h  iA*  JS%tfM/rr  Dtthicl, 

BttMnl  liioimrliuni IVt 

UcUiMpi^i-lloiiii »(****»*««*ii< '•(••••••*»i SB 

Vacvlimtiimi .,, 30 

No tli'en  aitrvod **«*•.!* • 84 

Bhnrt  orili'm  iiiirv*'i] , IS 

Legal  hivtiMlgntliMia  nlluiiilii(l  .•  1  n  n  ■  1  .i  mi  1,  .1 ,.....».,... « 3 

Burtnl  pcrniUii  riinilolit'ij  iii4i<i4«4ifiii  •illicit iO 

8|>voUl  rrpurLs  tii  luval  auUlorlUw.  * ,  »iiiMiiiiiiit«i.i.« f 
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Eidus'iTe  of  tbo  aborc  record,  Ennumcrftble  verbal  noUcea  and  instructiona  were  given  in 
my  doily  rounds,  articles  fumishctl  to  the  local  neirspapcrB  on  drainage  and  other  ^anil^ry 
sabjcets,  drainage  meetings  attended,  apd  weekly  and  scmi-vcckly  vieita  made  to  tbe  central 
office,  entailing  the  occupation  of  a  great  deal  of  time. 

Respectfully  submitted : 

WILLIAM   O'MEAGHER,   M.  D., 

AmtUmi'Sanitary  Intpector. 
CuFTON,  Btjltix  Isljuvd,  Decanbfr  1, 1869. 


Elisiu  Hareis,  M.  D.,  SanUarji  Superintendent, 

Sir:  In  tliis,  my  flrst  annual  report  to  tbe  UetropoUtan  Board  of  Health,  I  propose  to 
respond  in  a  euromary  manner  to  tbe  questiona  wbicb  interest  the  pnbUo  health  of  the 
metropolis  and  itj  suburbs.  Reference  will  need  to  be  made  to  the  aecompanying  map, 
vhieh  is  hero  introduced  to  explain  the  malarial  centres  in  ibis  subdiatricl.  The  map 
exhibits  the  chief  points  of  special  sanitary  interest. 

This  district  comprises  the  town  of  Westfield,  and  is  the  southern  part  of  Staten  If  land, 
cxtendiog  from  the  New  York  and  Prince's  Bays  on  one  side  to  those  of  "  Arthur  Kull  **  or 
Statcn  Island  Sound  on  the  other  or  westeni  side.  This  district  covers  on  area  of  14^  squoro 
miles.    The  estimaled  total  population  aomewhat  exceeds  fire  thooaand. 

There  are  two  systems  of  elevations  or  ridges  wluch  run  In  different  dlreclions.  One 
commencing  in  the  rillogc  of  Tottenville  and  ending  at  lUchmond  Stntlon,  about  one  and  a 
half  milea  square,  which  might  compare  to  a  flattened  pyramid,  with  four  sides,  the  apex  of 
which  h  marked  (a)  upon  the  map,  and  from  ll^at  point  gradually  deiicending  to  Ward's 
Point  (6),  opposite  Perth  Amboy,  to  Stateo  Island  Sound  from  Richmond  Station  (c),  and 
to  the  bay.  The  second  line  of  elevation  Is  a  ridge  beginning  at  Richmond  Station  and  con* 
tinulng  to  the  northwestern  boundary  of  the  island,  and  having  its  eastern  shore  base 
nearly  a  mile  from  the  bay-shore.  The  average  altitude  of  these  ridgos,  in  Wot^tOeld,  is 
nearly  fif\y  feet  above  the  general  level  of  their  bases.  Gay  and  hard-poD,  with  masses  of 
diluvial  gravel  and  sand,  constitute  the  upper  stratum  of  this  portion  of  tbe  isliind.  The 
surface  is  sandy,  and  varies  in  depth  from  two  to  fifteen  feet. 

From  the  nature  of  the  soil,  the  undulating  surface  of  tlic  country,  and  the  absence  of 
systemutic  droiuagf,  tbe  water,  instead  of  running  off,  percolates  the  earth,  spreading 
throughout  a  large  extent  of  area  bentathj  or,  as  spcn  in  numerous  places,  vpott  the  surface, 
and  keeps  it  continually  wet  and  boggy.  Even  upon  the  more  elevated  Eectlonf,  ponds, 
small  biisins,  marshes,  and  even  quagmircf>,  are  numerous.  The  mosl  favored  spots,  namely, 
the  highest  and  the  driest  in  any  part  of  Weetfield,  are  consequently  subjected  to  this  source 
of  malarial  exhalations.  The  want  of  systematic  drainage  hos  given  to  this  part  of  the. 
island  its  repute  for  fever  and  sgue,  and  kept  it  nithcr  thinly  populated,  although,  except  In 
the  vicinity  of  its  wet  grunndai,  it  is  salubriou.4,  and  naturally  healthy. 

The  principal  source  of  dlaeoM  during  the  past  season  in  this  bubdistrict  may  be  ottribU' 
ted  to  malarial  influences.  The  evcr-rccurring  intermittent  fever  has  prevailed  to  a  greater 
extent  than  for  a  number  of  years  past.  Localities  hitherto  cDnsidered  exempt  from  its  visi- 
tations have  become  nolorionsly  miasmaiic.  Old  and  young  have  been  ottackcd,  native  resi* 
dents  as  well  as  strangers. 

With  a  view  to  ascertaining  the  general  condition  of  tbe  surface-water,  ponds,  streams, 
and  swumpy  areas  that  now  exist,  as  regards  their  saturation  with  water,  by  request  of  the 
present  Sanitary  Superintendent,  and  upon  plans  fVimisbed  by  him,  I  commenced,  in  1807,  a 
series  of  observations  regarding  the  fulness  and  fluctuations  of  water  in  wells,  ponds,  etc., 
in  my  district.  In  submitting  the  plan,  it  was  justly  remarked  :  "  If  we  know  ickm  there  is 
special  liability  to  epidemics,  and,  most  of  all,  vhy  it  exists,  and  in  what  it  consists,  then 
sanitary  science  will  triumph  overmunyerils  that  now  perplex  us.  S}^l«maticdrainnge,  too, 
must,  to  be  in  the  highest  degree  successful  and  economical,  be  guided  by  the  facts  which 
such  inquiries  as  we  are  now  undertaking  will  ^furnish  to  sanitary  officers,"    In  order  to 
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attain  chU  kind  of  knowledge  concorning  the  raiifttious  of  the  ground- water,  directions  were 
given  whereby  to  select  the  beat  fields  and  locftliticj  and  tbe  proper  wells  for  a  pcruiimeat 
scries  of  ground-water  observations.  Tbe  actual  depth  of  the  well  was  required  bj  measure- 
meut  from  the  surface  of  the  ground  lo  the  bottom  of  the  water ;  then,  accurateU,  the  di»- 
tance  from  tho  surface  of  the  oarth  to  the  surface  of  the  water.  This  laat  kind  of  measure- 
ment formed  tliQ^rti  of  a  teria  of  measuremvuts  made  at  the  same  wcUs  and  same  points. 

The  wells  and  localities  8«looted  will  be  recognized  by  reference  to  the  6gurc8  marked 
npon  the  map. 

The  Buctnatiotis  in  seven  of  these  wells  not  having  bccu  nuirked,  I  abandoned  shortly 
afterward.  Certain  vorj-  iDStructlre  factj  appertaining  to  the  sanitary  condition  of  tbe 
localities,  and  remarkable  flactuatlona  in  the  wells  of  the  remaining  eight,  hare  amply  repaid 
the  time  and  uiconTcnicnce  attending  an  accurate  and  regular  observation  of  the  samp. 
These  wells  have  been  personally  inspected^  at  brief  intervals,  and  careful  records  made  of 
tlidr  degrees  of  fulness,  weekly,  from  October,  1867,  to  tbe  present  time. 

The  result  of  tlie  past  two  years*  obsen'ation,  in  the  fluctuations  and  changes  constantly 
occurring  Id  our  subsoil  water,  furnishes  convincing  cridcuco  of  the  practical  importance  of 
such  observations,  in  determining  questions  relating  to  sources  of  malaria,  and  the  extent  of 
deep  drainage  required  for  preventing  this  scourge  of  rural  populations. 

Mr  atteotiun  luts  been  called  particularly  to  a  certain  locality  at  Pleasant  Plains,  marked 
(rf)  upon  the  map,  where  the  evaporation  from  the  earth's  surface  appears  to  be  peculiarly 
rapid ;  tlie  fluctuations  of  the  wells  and  the  water  of  a  pond  in  the  Immediate  neigh1>orbood 
consequently  especially  remarkable.  Situated  on  the  borders  of  a  tract  of  woodland,  where 
there  is  nmch  vcgotftbic  matter  decaying,  and  from  the  pond  already  referred  to,  a  prevalence 
of  malurial  diseases  ha3  marked  the  past  two  seasons. 

There  are  certain  periods  of  the  warm  season  when  the  cihalaciooa  arising  from  tliis 
marshy  district  appear  to  be  more  potent  than  at  ptbers  in  the  development  of  malarial 
feverif.  By  tbe  direct  ruyit  of  the  sun  upon  this  humid  and  alluvial  earth,  this  deleterious 
material  of  iho  soil  is  climiuatcd,  and  clouds  of  mist  are  ofleu  seeu  along  tbe  surface  of  the 
fields  and  highways. 

Persons  living  in  this  locality  arc  more  than  usually  susceptible  lo  malarial  Influences. 
Intermittent  fever  prevails  at  all  seasons  of  the  year,  more  particularly  during  the  dryitig 
season.  Typhoid  fever  seems  to  have  been  confined  to  tliis  locality — three  cases  hariog 
occurred  in  neighboring  bouses  the  past  year,  being  the  only  cases  I  have  any  knowledge  of. 

In  a  period  of  two  years,  pulmonary  consumption  has  claimed  two  victims  in  a  house 
bordering  on  the  northerly  side  of  this  poud,  and  another  from  the  house  Immediately  oppo- 
site.   These  persons  were  boru  on  the  premises  where  they  died. 

In  regard  to  the  varieties  of  the  malarkl  poison  liberated  from  the  humid  soil  of  this 
loc^ity.  I  have  observed  a  quotidian  and  a  tertian  type  of  intermittent  and  a  case  of  remit- 
tent fever  represented  in  three  persons  of  the  same  family  at  the  same  time. 

In  view  of  tbe  saturated  condition  of  the  surface  of  tbe  ground,  and  the  courw  of  subsoil 
sooluge,  the  necessity  for  placing  in  our  more  populous  districts  the  wells  and  the  privies 
rcnlDte  from  one  another  must  be  obvious — a  fault  sadly  prominent  iu  our  villages. 

Tbe  most  serious  case  of  summer  cholera  occurred  in  a  patient  who  bad  been  in  the 
habit  of  drinking  water  from  one  of  these  ehallow  and  contaminated  wells,  through  which  a 
strong  subsoil  current  conveyed  excremenUl  matter  from  a  privy  situated  only  a  few  feet 
therefrom,  and  which  was  unprotected  by  any  lining,  cither  of  wood  or  cement. 

This  is  undoubtedly  one  of  the  moat  prolific  sources  of  bow  el -die  eases  in  certain  localities 
of  the  district,  parUcularly  in  the  acighborhood  bordering  on  the  sound — the  dccp-sand 
region. 

The  surface-water  evaporating  from  our  morshy  grounds  along  tlic  dcfielently-cul verted 
railroad,  and  in  our  public  thoroughfares,  produces  a  large  shore  of  malarial  ground.  It  Is 
believed  that  the  accumnlated  ponds  and  marshes  now  existing  arc  solely  attributable  to 
tMs  fact.  I  refer  to  a  single  case,  for  illustration,  upon  tbe  map,  to  the  bodies  of  water  and 
marshes  marked  (e)  in  the  village  of  TuttcnvUle.  An  inquiry  might  bo  made  with  respect 
to  the  preservation  of  forests  and  grove.^,  as  to  whether  their  destruction  or  their  cultiva- 
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lion  and  ooniinuancd  are  con4ncire  to  tho  s&lubrity  of  the  rural  distric&s.  The  oflbct  of 
forests  and  groves  in  intercepting  the  mtUrial  poUon  U  remarkftble ;  if  the  existence  of  voodi 
U  lucful  in  a  9anit&r;  point  of  vicv,  measures  should  be  institaiGd  to  prercnt  the  <iHiiMKug 
of  the  country  of  forests  and  grores,  and  to  encoanige  the  planting  of  trMS  in  strecU  and 
piirite  proonda. 

RoMTUte  and  Tottenrdlc,  tho  moet  populous  rfllagea  of  the  diatnct^  hare  reoeired  special 
share  of  your  InspecCor^a  attention.  The  latter  hAi  biteiy  been  faicorpormted  as  a  riQi^ 
with  m  liberal  charter.  Many  and  important  improrements  have  been  effected  by  the  Btaai 
of  Trustees  dnrisg  the  past  yeax.  They  hare  been  erer  ready  and  wUling  to  aoppoct  tlM 
sanitary  measures  proposed  by  the  Inspector.  JLt  his  suggestion  and  by  adriee  of  and  <£reo> 
tioos  of  yoor  honomUe  Board,  a  large  pond  or  slough  at  the  head  of  the  Tillage,  and  border^ 
ing  upon  tta  principal  avenue,  has  been  drained,  filled,  and  graded.  Familiarly  known  as  ike 
"*  Church  Pond,"  from  its  situation  under  the  shadow  of  one  of  the  principal  chorch  edlftCM^ 
tlus  stagnant  body  of  water  had  for  eereral  yeare  exerted  its  pernicious  inflaence  ow  a 
thi^y-popnlated  netgbbotfcood  and  the  people  alio  assembled  in  the  chnrch  before  aifntiMWd 
Compsfed  with  the  prrrions  sanitary  eoafitioii  of  tlus  locality,  a  sensible  redueckm  in  Ite 
*[Tr"^  of  nalarisl  ilsnino  has  aurfced  this  nagle  improvement 

rsiaiwaft'sws  aatf  Uiisltjiuui, — With  the  vaccine  virus  furnished  by  the  Bosnl  oT  Health 
1  TCBciBaied  giatnitoBsly  over  sixty  persons,  twcntr-three  of  whom  had  been  prexiamMkf 
Taeciutod.  I  oflSsred  gratnitoos  raocination  for  oU,  and  a  ready  response  erinoed  tbe  wfD 
ingoeas  and  desire  of  the  people  to  conform  lo  this  advice  of  the  Metropolitan  Board  of 
Heah]i»  and  I  abo  funuxhed  fresh  vinu  to  oar  resident  physidans,  seeking  their  aid  bb  tUs 

Ihuteg  the  past  year  three  cases  of  smaB.pox  occurred  at"  Jcasop*s  lODs,**  on  Fresh  KBi 
Ocek;  two  were  Tcry  seriou  eases,  bot  all  three  reeorered.  Varioloid  st  omm  fiaa 
tkresiened  to  beooaie  spHHsin,  bai  ^t  sabskled  as  soon  as  a  oordoa  ef  TSWiBsikm  kad 
bssa  drswn  sioand  tiM  ceMns  ef  eoola^ea.  Ae  esses  of  snuD-pox  lefened  to  appeared 
sboal  the  same  time  in  the  same  boose  and  family.  Reported  to  me  io  the  eeenfag,  I 
the  hoase  on  the  following  day,  together  with  the  physician  in  atteadaaec^  the 
was  tbonra^lily  diaiBfected,  sad  aa^tte  restnmts  iastitirted  to  prerent  hs  spisaJ- 

I  respcnfisny  safaah  a  roasolMsted  stalcmcBt  of  mortafily  in  the  vfllage  ef  Tb«tesTflle 
Jtac  the  Tear  ISOSL 

Total  naabsr  of  deaths  m  tvelre  months  eatfias  October  I,  1M9.  tS 

***'***     ofinftntsQ&deroDernr- IS 

■'"''**     ofpeesoaaofcig^tryestsaBAafmed...  3 

'•**>■     ofbothsexcaCefphttritabpehaoaalb)....  10 

«         -        «        ••     ofadidtmBleB  •*  »         4 

CbolenfatetaBdeBtr^ied 11 

S 

».000 

Aserioas  deasad  exists  in  the  eoKmaaity  fora  ttasaa^  SfsisM  ef 
bars  cndcaTofed  to  peaiiis  a  eorrect  aeeoaat  of  dba  Idilhn  aad  dei 
Mvn  of  WesiMd,  boi,  aalan  As  laciDkwMMi  «f  *»  Hastt  iBsid  ai«  MMUty 
aidk  sutfasfasl  hsfcr^atka —St  pcota  isiihtiin  ma4  daiehat. 

Local  iasp»edoB  ander  the  syyeiiiaiun  of  the  Meuiiyolliau  Bostd,  eoahMag;  as  it 
niants  and  pwannsi  fcaowtejge  of  locaBaas^  aad  the  ifisintensted  aiflee  aad 
•adMriiy  af  an  tatsBssBt  ponter,  has  abasdr  piedacsd  dscisive  advaitages  aver  the 
paw»  Iscal  arffilBsHHi     Toss  Smttuj  TanisrinKs  aeries  has  hei 
i<es>faJ,swlssthea«tricthseBMssw^popehias,soa>mUiewirisritj  fcea 
with  a  ccBtnl  ssaws  afaathor^ty  aad  advice,  heeoaks  mm%  mgtt/L 
BespectAilly  submitted : 

taiHiiifhiftwi  JM 
StAim  Isausst,  Ihnmirr  t,  1M& 
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District  of  Newtown,  Queens  County, 

EliSQa  Hakius,  M.  D.,  Sanilar^  Sttj/crihUwlmf. 

Sib  :  I  herewith  tranimil  a  report  of  my  opcraUona  as  Ast^Btant-Saoitarj  loiapector  in 
tbifl  diBtrict. 

My  apcclal  inspections  during  the  year  have  been  confined  to  the  township  of  Newtown, 
which  «mbrac««  an  area  of  abont  thirty  flquarc  roiled.  The  greatest  altitude  m  the  district 
abovo  lldc-water  is  about  150  fect^  at  a  point  situated  witliin  the  limits  of  Cypress  lUUs  cem- 
etcrr;  the  lowest  is  but  a  few  feet,  and  is  located  in  the  village  of  Newtown. 

There  are  but  three  streams  which  give  out&ll  to  drainage ;  one,  runalng  west  from  Win- 
field,  empties  into  Newtown  Creek ;  one,  running  east  from  Winfield  through  Newtown, 
empUcs  into  Flushing  Creek ;  and  one,  running  north  from  tlio  swamp  known  as  "  Train's 
Meadow,"  empties  into  Bowery  Bay, 

The  soil  on  the  derated  grounds  is  light,  with  a  substratum  of  grarcl ;  that  of  the  swamps 
and  low  grounds  is  deep,  with  a  substratum  of  lieary  clay,  through  which  it  is  impossible  for 
any  moisture  to  percolate^  and  in  consequence  these  grounds  arc  wet  during  the  entire  year. 
I  should  estimate  the  positively  wet  and  malarious  tracts  as  comprising  about  four  s(|uare 
miles,  dlitributed  as  follows:  tlic  low  ground  between  the  villages  of  Newtown  and  Win- 
field,  one  square  mile;  Juniper  Swamp,  one  square  tnilc ;  and  the  swamp  described  on  the  uiap 
as  Train's  Meadow,  two  square  miles.  Tu  these  might  be  added  ns  much  more,  and  described 
U  ponds,  marshes,  pockets,  etc.,  where  stagnant  water  is  lying  most  of  the  time. 

The  township  of  Newtown  has.  I  believe,  the  moat  unenviable  reputation  of  any  district 
in  the  State  as  regards  its  healthfulness.  It  would  be  difficult  to  give  the  actual  number  of 
cases  of  intermittent  fever  which  haro  occurred  in  the  town  during  the  year,  but  I  have  been 
able  to  ascertain  that,  out  of  sixty  families  living  within  a  distance  of  half  a  mile  from  the 
edges  of  the  Juniper  Swnmp,  forty-throe  sufTcred  from  malarial  fever  during  the  past  year. 
In  West  Flusliing.  which  is  comparatively  a  healthy  village,  and  has  no  auch  swamp  in  its 
vicinity,  out  of  forty  families,  there  were  I'Ut  ten  which  suffered  (Vom  malaria  during  the  same 
period.  There  arc  no  mortuary  records  kept  in  the  town,  and  I  have  found  it  impossible  to 
furnish  any  statistics  that  would  even  approximate  to  accuracy. 

The  population  is  rapidly  inereaslng,  and  it  is  estimated  at  present  to  be  about  26,000. 
Villages  are  springing  up  In  all  directions,  and  it  la  necesBsry  that  the  important  question  of 
dninage  should  receive  proper  attention.  These  new  vilkges  aro  frequently  located  in  the 
immetfiate  rietnity  of  large  tracts  of  malarial  grounds ;  and  the  health  of  these  unacclimatiKed 
people-^most  of  them  poor— will  suffer  terribly,  uidess  some  steps  arc  taken  to  drain  these 
Bwamps,  abate  the  dangerous  nuisance,  and  reclaim  large  tracts  of  voluatdc  land  which  arc 
now  mere  peat-meadows. 

The  water  supply  of  the  villages  is  generally  good.  Many  use  cistern-water,  which  is 
considered  Iho  purest ;  but  the  population,  generally,  do  not  suffer  from  the  diseases  incident 
to  the  use  of  Impure  water.  Hunter's  Point  will  soon  require  sanitary  attention.  They  have 
no  local  government,  and  miutj  of  the  streets  ore  reeking  with  filth — swine  being  the  only 
scAvengers. 

The  following  Is  a  consolidated  record  of  my  labors  during  the  year: 

Total  number  of  special  inspections AG 

'*  "  Inspections 45 

Of  which  were  ser^'cd  preliminary  notices '.  20 

Orders  of  the  Board 36 

Number  of  cases  of  contagious  disease  examined. 0 

*•         "   persons  vaccinated 49 

^veral  dangerous  nuisances,  which  have  repeatedly  defied  the  authority  of  the  old  local 
Board,  and  would  still  contmuc  to  defy  it,  have  been  abated  by  the  authority  of  the  Metro- 
politan Board  of  Health,  In  fact,  there  is  a  general  disposition  to  not  only  obey  the  orxlers 
of  the  Board  oheerfully.  but,  if  possible,  to  anticipate  tbem  by  so  modifying  some  of  their 
offlmsive  features  that  they  ceaeo  to  exist  as  nuisancer. 

The  local  authorities  not  only  render  a  cheerful  acquiescence  whenever  called  npoD,  but 
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MAP  OP  PAHT9  OF  NEWTOWN   AND  FLrsHING-SHOWING  WANT  OF  SANITARY  DRAINARE 

[None.— The  vwampj  and  nulAiifll  portiosfi  of  ihctc  towns  arc  here  eliown  to  be  Included  In  shaded  nreai  wUtt 
dotted  coQtvar  lines  ; 
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hare  idwayf)  sboirn  tn  anxietv  to  assist  tho  Inspector  of  the  Board  of  ncaltli  in  ai:r  effort  to 
abate  nuifianec«t. 

There  U  one  important  aubjoct  to  which  I  liave  repeatedly  railed  the  attcnlinn  of  the 
local  authorities,  and  to  wliich  I  now  wish  to  inrite  the  notice  of  the  Board  of  Health.  There 
is  no  proviaion  whatever,  in  the  district  proper,  for  takinj?  care  of  any  coses  of  contagious 
diseaso  which  may  occur  among  the  pauper  population.  By  the  tertna  of  his  contract,  the 
keeper  of  the  poor-hoiuc  is  not  obliged  to  provide  for  them ;  and,  should  such  cases  occor^ 
the  Board  of  Health  would  ho  eipccteil  to  make  provision. 

Epidemic  diseases  tiro  not  prevalent  In  this  district.  The  malorial  fevers  Beem  to  take 
their  place,  and  that  of  all  other  diseases ;  and,  if  the  large  swotnps  weru  submitted  to  a 
thorough  und  systematic  drainage,  these  diBeascs  would  probably  abate ;  and  the  township 
of  Kewtown,  which  lies  in  such  close  contiguity  to  New  York,  would  rapidly  fill  up  with 
thrlring  Tillages,  and  there  would  be  a  vast  appreciation  in  the  value  of  real  estate,  which  is 
now  lower  than  in  any  other  town  niihin  the  same  distance  from  the  city  of  New  York, 
owing  to  the  notoriety  of  its  reputation  for  malaria. 
Respectfully  submitted : 

GEO.  P.  WRIGirr.  M.  D.,  Amttani-Sanitarif  In^rtor. 
Nkwtowx,  Qcuxs  CoricTT,  JT.Y^  December^  18<H>. 


District  of  Morrisania  and  West  Farms. 

EtiSHA  HaKKIS,  M.  D.,  Satiitiirt/  SupnitUrmimt. 

Sib  :  I  have  the  honor  to  submit  the  following  report  regarding  the  general  condition 
of  the  sanitary  district  comprising  the  towns  of  Blorrisania,  U'c^t  Fumis,  and  Westchester, 
in  the  southern  part  of  Westchester  County,  ond  bounded  on  the  north  by  the  towns  of 
Yonkers,  East<;hester,  and  Pclham,  on  the  cost  by  the  East  Kiver  and  Long  Inland  Sound, 
on  the  south  by  the  aforesaid  river  and  sound,  and  on  the  west  by  Harlem  River. 

Sauiinry  TojioffrajJiif. — The  general  surface  of  the  dbtlrict  is  very  uneven,  consisting;  in 
part,  along  the  East  and  Harlem  Rivers,  of  low  grounds,  but  little  above  the  level  of  tide- 
water, gradually  rising  into  hills  and  rocky  blufls,  produced  by  outcropping  rocks,  the  suhstni. 
turn  of  which  is  gneiss.  The  general  inclination  of  the  land  is  toward  the  south  and  eaitt,  and, 
for  the  most  part,  anble,  being  susceptible  of  high  cultivation,  bearing  abundant  crops  of 
grass,  grain,  and  fruits. 

Watfr-coursn, — The  principal  &esh-wator  stream  is  the  Bronx  Uirer,  flowing  through  the 
central  portion  of  this  district,  and  emptying  into  Long  Island  Sound.  The  margin  of  tliis 
river,  as  nir  as  tide-water,  is  coraposed  wholly  of  salt  meadows  that  are  overflowed  by  high  tides. 
From  tido-watcr  to  the  boundaries  of  this  district,  the  banks  arc  mostly  of  high  grounds  and 
outcropping  rocks,  having  sufBcleut  fall  to  produce  quite  a  rapid  current ;  and  in  several  place* 
there  are  factories  and  mills  propelled  by  water-power,  where  dams  are  erected  and  a  Inrgc 
are«  overflowed,  causing  malarial  e&halatJoDs,  which  produce  the  usual  results — interniittent 
fever. 

West  of  the  Bronx  River  is  a  small  stream  called  "Mill  Brook,"  that  flows  tn  a  southerly 
direction  and  empties  into  Long  Island  Bound,  nearly  opposite  Randall's  Inland.  After 
heavy  mins  this  is  a  rapid,  turbulent  stream,  and  is  the  natural  sewer  for  the  main  portion  of 
the  town  of  Morrisania. 

Between  the  two  Ust-mcntioncd  streams  is  one  much  smaller,  called  *'  Leggctt's  Creek,** 
also  emptying  into  Long  Inland  Sound,  and  is  the  natural  sewer  for  the  surface-water  of  a 
considerable  portion  of  the  town  of  West  Farms.  It  is  a  small  rivulet  except  in  spring  and 
autumn,  or  at  seasons  of  a  great  fall  of  rain. 

On  the  easterly  side  of  this  district  is  a  large  liody  of  salt  water,  called  "  Weslcherter 
Creek,'*  navigable  for  steamboats  as  far  as  "  Westchester  VUhigo,"  where  a  dam  has  been 
erected  and  a  tide-mill  is  located.  The  margins  of  this  salt-water  creek  are  salt  meadows 
and  sedge-flats. 

Oq  the  west  of  this  district,  Uarlem  River,  a  salt-water  inlet,  has  a  targe  area  of  its 


IQO^H 


bonkx  covered  with  sedge  and  salt-grass,  and  emptjiog  into  this  river  Is  a  smalt  stream 
"  Cromwell's  Creek." 

Sewn. — There  hsH  been  a  scwcr  coostmcted  in  tbc  town  of  MorrUanis,  nearly  ooc  mile 
in  length,  with  which  the  principal  dwelling-bouses,  flaughtcr-housee,  and  breweries,  have 
been  connected.  This  sewer  empties  into  Mill  Brook,  which  has  been  ptralgbteoed  and 
deepened  by  the  town  authorities,  near  its  outlet  into  Long  IsWod  Sound. 

A  small  amount  of  sewerage  has  been  doDO  during  the  past  year,  in  the  town  of  W4 
Farms. 

Otrh-Mtonf»  and  GuUfTi. — Hany  streets  in  MorrisanU  have  been  graded,   curbed,  gnv 
tercd,  and  flagged.     Several  streeui  have  been  graded  and  sidewalks  flagged  in  the  town  of 
Wc9t  Furms,  and  also  in  the  town  of  Wcfitchestor,  Uic  past  year.     Othera  havn  been 
adamizud  thorouglily,  no  that  no  surface-water  rcoiains  upon  them. 

Mnnurf-vaultt  anil  Manurt. — Several  manure-vaults  have  been  constructed  in  this  di 
and  but  little  nuisance  arises  from  that  quarter. 

JhmirilfM. — There  arc  very  few  shanties  in  this  district.     The  majority  of  the  dwell 
are  well-built  structures,  the  grounds  being  properly  graded  and  drained.     Tlje  Qrst 
rears  I  was  called  upon  to  inspect  many  damp  cclbuv,  but  tlie  past  year  I  haVe  found  Ter7' 
few  n  ith  water  in  them. 

PriviiM. — During  the  past  year  T  have  made  a  vast  nomber  of  inspections,  and  in 
cases  have  given  a  negative  report. 

fSauffhter-fioHMfM. — Several  of  these  nuisances  exist  in  this   district     In   Westchester 
there  are  three  of  them  ;  in  West  Farms  there  are  6ve ;  and  in  Hnrri^anii,  nine.     By  cloee 
Inspection  I  find  they  are  kept  as  clean  as  the  nature  of  the  business  will  allow,  and  I  have 
reason  to  bvUeve  the  owners  and  occupants  use  their  best  endeavors  to  prevent  any  cri 
nuisance. 

TaUoit-mtlfing^  He. — Only  one  such  establishment  is  found  is  this  district,  and  that 
Boniewhat  remote  from  dwellings.     The  owner  has  a  permit  from  the  Doanl  of  Eloalth,  and 
U  now  cxperimenticg  with  an  apparatus  that  he  thinks  will,  In  fUture,  prevent  any  nuiaanoe 
arising  from  this  occupation. 

VaemU  L(>U  and  Pond*. — In  thl.q  district  msny  vacant  lot^  and  pond-holcfl  hare  been 
filled  in  by  orders  from  the  Board  of  HeaUh^  and  the  sanitary  condition  of  those  parts  oftbtf 
district  vastly  improved.  It  gives  me  great  pleasure  to  inform  you  that  I  have  received  tlie 
active  cooperation  of  the  Board  of  Tnistees  of  Morrisania,  especially  the  Committee  thereof 
on  Public  Health.  Where  owners  of  vacant  lots  could  not  be  found,  or  refused  to  comply 
with  orders  from  the  Boanl  of  Health,  the  Trustees,  by  their  committee,  have  executed 
order,  thereby  promoting  the  public  health  of  the  vicinity. 

Strine. — Very  few  swine  are  now  kept  in  this  district,  and  those  are  cjujte  remote  ft 
inhabited  dwellings. 

Sone^Kfiliittf. — At  present  I  cannot  ascerUUn  that  this  ofTcnsive  business  is  caniod  on 
this  district.     Tlicre  was  one  near  the  west  bank  of  Harlem  River  at  the  beginning  of 
year,  but  the  Board  of  Healtli  ordered  its  discontinuance. 

BaffB. — Formerly  several  rag-pickers  resided  Id  this  dijitrict,  and  kept  their  places  in  a 
very  filthy  and  unhealthy  condition.     At  present  I  know  of  no  such  nuisance  In  this  vicinity, 

CntpooU. — The  old  cesspools  have  been  filled  up.  It  is  not  oHen  that  I  find  one  in 
making  inspections. 

Cowjt  and  Coufstablea. — There  are  still  a  few  cows  kept  in  this  district,  but  the  stables  are 
cleaner  and  less  offensive  than  In  former  years.  Tlie  maouro  is  no  longer  allowed  to  aecu- 
mulate  and  ferment  In  heaps,  but  is  removed  from  the  premises  daily,  or  kept  In  a  water- 
tight manure-vault,  securely  covered,  and  emptied  at  stated  intervals.  The  uwuers  of  these 
stables  are  mostly  Germans,  and  have  ever  evinced  a  deposition  to  comply  with  any  rcguU- 
lioD9  of  the  Board  of  Health.  

Anhf*  and  Garharje., — In  some  of  the  thickly-settled  portions  of  the  district  asbca  s^ol^l 
garbage  have  been  allowed  to  accumulate,  bat  the  owners  thereof  linve  chccrf\illy  remoTC^H 
them  when  requested  to  do  so  by  the  Board  of  Health.     Very  little,  if  any,  of  the  ashes  and 
garbage  arc  thrown  upon  the  public  streets. 
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TmemmUffou$e9,— There  are  only  ft  fcv  in  this  district^  ond  ttioso  are  now  in  vety  good 
order  and  coDdiUon.  Formerlr  the  rercrac  iras  tlio  case,  but  a  rigid  and  fiystcmatk'  'mspec- 
tion  has  «eenred  Ies»*rowded  rooms,  cleaner  cellars  and  ynrd«,  and  far  better  ventUution. 
There  is  still  room  for  great  Improvement  in  this  class  of  dwellings. 

Vaccination. — After  the  publication  of  the  notice  of  free  vaccination  there  were  eixty- 
sercn  children  vaccinated  at  the  scrcral  different  places  designated  in  this  district. 

/fU/M^tum.^Tbe  number  of  inspections  and  complaints  during  the  past  year  in  this  dis- 

trfct  was 210 

Tlie  number  of  negntivc  inspections 217 

The  number  of  rcinFpcctions 146 

The  number  of  notices  served 149 

Besides  the  foregoing^  Inspections  were  made  in  the  towns  outside  of  this  district  as  fol- 
lows: in  White  Plains,  New  Rochelle,  Eastchestcr,  Mount  Vernon,  Mount  Kisco,  Scarsdale, 
and  Rikcr's  Island,  In  Queens  County,  by  fpocial  orders  fVom  the  Sanitary  Superintendent. 
The  number  of  coraplnints  and  proof  from  this  district  was  210  ;  tbe  number  of  reports 
and  affidavits  was  146  ;  besides  Bevcrnl  out  of  this  sanitary  district. 

The  number  of  nuisances  abated  in  this  district  by  order  of  the  Doard  of  Dealth  was  86 ; 
also  many  in  territory  contiguous  and  not  in  this  sanitary  district. 

Pretenl  Sanitary/  Con A7i<m.— Numerous  vacant  lots  have  been  filled  in,  collars  drained, 
privy-vdulta  cleaned  and  disinfected,  ashes  and  garbage  remove*!  or  kept  in  closely-covered 
vaults,  blood  and  oflhi  removed  from  yards  of  &laugbier<hou9CS,  and  all  manner  of  nuisances 
■omcwbat  abated.  The  house  and  street  drainage  has  also  been  greatly  improved,  ,thus 
iMsening  the  mortality  in  this  district. 

Respectfully  submitted: 

N.  K.  FREEMAN,  M.  D., 

Auitiant-Sanilary  Intpector. 
West  Farms,  December  81,  1869. 


District  of  Sing  Sing  and  Town  of  Ossining. 

Elisiu  IIaabib,  M.  D.,  Sanitarif  S*tj>triiifcndfitt. 

StB :  In  accordance  with  your  reciucst,  I  pt-eseut  the  following  brief  report  of  Che  sanitary 
condition  of  the  town  of  Ossining,  Westchester  County,  N.  Y.,  for  the  year  1869. 

Tbe  health  of  this  town  for  the  past  year  has  been  remarkably  good.  IlaWng  no  system 
of  registration  of  births,  marriages,  and  deaths,  a  want  which  I  deeply  deplore,  it  Is  impos- 
Mblc  to  do  more  than  to  rudely  estimate  the  vital  statistics  of  this  little  district. 

Topogmjihtf. — The  town  of  Ossining  lies  about  thirty  miles  north  of  New  Yori(,  and 
embraces  alraut  ten  square  miles.  It  is  bounded  on  the  north  by  the  wide  mouth  of  the 
Cro^on  River  and  the  town  of  Newcastle ;  on  tlie  eaiit  by  the  towns  of  Newcostfe  and  Mount 
Pleasant,  from  which  it  Is  separated  by  the  Pocantieo  River,  a  large  stream  that  discharges 
into  the  TTudson  at  Tnrrytown ;  on  the  south  by  the  town  of  Mount  Pleasant ;  and  on  the  west 
by  the  Iludson  and  Croton  Rivers. 

Tbe  geological  features  everywhere  indicate  a  primitive  formation  underlying  the  soil, 
which  is  mode  up  of  sand  and  decomposed  gneiss ;  this  rock,  and  an  impcrft'ct  granite,  a  few 
beds  ofdolomitic  marble,  large  quantities  of  bowlders,  of  various  material  and  of  every  size, 
and  sand-beds,  the  product  of  the  drifl  period,  constitute  the  principal  material.  The  soil 
is  generally  thin,  and  dries  quickly.  The  surface  is  varied,  and  in  places  rugged,  presenting 
a  gradual  elevation  from  the  margin  of  the  Hudson  River  to  the  eastern  border  of  the  town; 
the  ranges  of  hills  having  au  altitude  of  from  two  hundred  to  a  thousand  feet  above  the  tide- 
waters of  the  river. 

Tbe  town  is  abundantly  watered.  There  are  nowhere  to  be  found,  in  the  town,  lakes, 
manhes,  or  stagnant  ponds.  The  numerous  streams  are  supplii^d  by  numberless  springs  of 
pore  and  delicious  water,  which  are  found  welling  up  in  uvcry  porrion  of  the  town. 

The  conformation  of  tbe  surface,  the  direct  source  of  the  permanent  wattr  supply  from 
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liriog  spnngtf,  the  number  and  course  of  the  dnunago^treama,  all  preclude  the  csutoooe 
DUgnant  and  mar.'^hy  pond,4. 

Population^  etc, — Ttio  tuwn  ol'  Oi^lning  contains  about  ten  thousand  hibabilODtd,  ex- 
clusive of  the  fiAeen  huadrcd  convictd  that  are  w ilbia  tbc  wulU  of  the  State  prisoD  at  Sbtg 
Sing. 

i^inf^  Sing  is  the  only  TllUge  in  the  townablp ;  it  contains  about  six  thousand  inhabitABtd. 
Tbe  pauper  clesB  ia  very  snuUI,  and  coses  of  destitution  ore  aeldoni  or  never  knovn.  There 
are  no  manufactories  or  cmploynients  carried  on  in  tbc  town  vhich  are  positively  injurious  to 
hcaUb.  Tbe  several  file  factories,  tbc  railroad  £crcw-bolt  factory,  the  iron-founderics,  etc,,  are 
all  large  and  well  ventilated.  Tbc  dwcllinga  of  the  tonm  arc  well  built,  ventilated,  and 
drained. 

From  the  fncts  above  stated,  it  would  naturally  be  presumed  timi  the  people  of  the  toim 
of  O&flining  would  eqjoy  a  rcmarliablc  immumty  from  diseased  uf  all  kind«,  excepting  each 
Bfi  are  due  to  general  epidemic  iuflutnce£,  or  to  tbc  vicis^ituJeis  of  seaaou  or  other  meteorolo- 
gical conditions  not  aul>jcct  to  sanitary  control,  lu  freedom  from  Bwampa,  marshes,  pond^, 
and  stagnant  wateri  tbe  uuiversul  prevalence  of  springs  of  clear,  pure  water,  and  hence  of 
living  streams,  the  eUvaLion  and  inclination  of  the  Burrace^the  absence  of  nbops  and  factories 
in  which  occupations  arc  carried  on  dangerous  to  life  or  deleterious  to  the  surrounding  air  or 
adjacent  water,  tlic  weaUh,  prosperity,  and  iotclligcncc  of  the  people,  which  find  expression  in 
the  Ijcauty  iiod  gencnil  neatness  uf  their  houfica  and  grounds,  and  the  comfort  of  the  entire 
population,  to  all  of  wliich  may  bo  added  the  extreme  lovcliucss  of  the  scenery  which  all  can 
enjoy,  enmbiuu  to  furnlsb  the  elemenU;  und  conditions  most  favorable  to  health,  happincea,  and 
longevity. 

(Corresponding  with  these  facts  we  find  that  the  inhabitants  of  this  town  have  enjoyed  a 
high  degree  of  heaUh  for  many  years  past,  and  that  this  locality  has  &n  exalted  yet  merited 
reputation  for  salubrity  and  heallhfuluess,  and  accordingly  largo  numbers  of  the  city  popu- 
lation seek  it  for  summer  residence. 

Your  Iiiapector  hjs  resided  in  Sing  Sing  for  eighteen  consecutive  years,  during  which  time 
there  has  never  been,  at  any  season  of  the  year,  a  general  prevalence  of  auy  type  of  fever, 
and  once  only  were  vre  visited  by  cholera,  and  that  to  a  slight  degree  only.  Dysentery  has 
been  epidemic  during  a  single  autumn  only.  During  tlie  post  year  several  zymotic  diseases 
liavo  previiilcd  to  a  Uaiited  extent.  Dlphthehn,  scarlet  fever,  measles,  chicken-pox,  mumpfl^ 
and  mhonpiiig-coiigh,  liuve  nnijcted  the  couiuiuniLy,  but  were  all  characterized  by  mildncaaof 
type,  and  hence  found  few  victims.  Xhc  mortality  of  the  wbolc  town,  fwm  all  causes  com- 
biued,  nould  scarcely  exceed  ouc  per  cent,  of  the  entire  ]>upulatioti,  for  the  year  cudiog 
December  31,  1800. 

Tbe  mortuUty  at  Uio  Slate  prison,  in  Sing  Smg,  seldom  eiceeds  one  per  cent,  of  the 
whole  number  of  convicts  which  it  contains.     In  some  years  it  is  less. 

The  scHrJL't  fever  bos  prevuiU'd  in  this  town  during  the  entire  year,  yet  at  no  time  were 
many  sick  with  it.  Very  few  cases  have  been  fatal,  and  those,  in  most  instances,  were  com- 
plicated with  diphtheria  or  occurred  in  feeble  constitutions, 

Ko  cose  of  varioluid  or  emall-pox  has  occurred  in  this  town  during  tbe  post  Bve  ycara. 

In  a  community  of  tmi  thoutiiiud  inhat>itantif  it  would  be  strange,  indeed,  if  more  or  Icm 
violations  of  sanitaiy  laws  should  not  be  coramiltcd,  through  iguorance  or  criminal  neglect, 
and  tuieruted  but  far  tbe  vigiluiit  inspection  uf  a  sanitary  olHoer..  But  for  uuch  an  officer, 
what  might  not  be  the  conditiou  of  ebughtcr-houae?,  of  the  garbage-heaps,  tlie  slnka  and 
sewuDij,  and  numerous  otb{!r  ijuurces  of  impurity  and  conUunlnntlon  to  the  air,  and  even  the 
water  of  wella  and  springs  ?  It  is  not  always  by  direct  order  or  official  interference  that  the 
principal  or  greatest  amount  of  good  is  done  in  the  correction  of  hygienic  errors,  but  fre- 
quently, and  perhaps  chiefly,  by  the  less  obnoxious  mode  of  instructive  suggestion  or 
authoritative  bint  by  which  the  purpose  Is  accomplished  both  promptly  and  with  efUcicncy. 
Buch  has  been  the  course  which  your  A5Jtfltant^anitxry  Inspector  bas  endeavored  to  pursue 
during  the  po^t  year. 

ItcspcctfuUy  submitted  i 

GEORGE  J.  FISHEK,  M.  D^ 

Anittant-SanUar^  inspector 
Ellis  Place,  Siko  Sino,  N.  Y.,  Detcmbir  31, 1866. 
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District  of  Peekskill  and  Town  of  Oortlandt, 

E.  Harms,  M.  D.,  Snnitaty  Superintendmt, 

StR:  I  hare  the  honor  to  offer  the  following  roport  of  the  saoitar;  condition  of  my  tlla- 
trict,  and  of  the  duties  I  have  performed  during  tlic  past  year: 

The  town  of  Cortlandt,  which  embraces  roy  field  of  inspection,  lies  between  thirty-six  and 
forty-six  miles  from  the  city  of  New  York,  just  at  the  beginning  of  the  highlands,  on  the  east 
bank  of  the  Iluddon  River.  Tlio  Btirface  of  this  township  U  considerably  broken  by  rocky 
clcvationit,  some  of  the  peaks  of  which  are  from  fire  to  six  hundred  feel  above  tide-level. 
The  general  surface  slopes  quite  irregularly  from  the  river's  edge  to  an  ftrerage  altitude  of 
from  one  to  two  hundred  feet,  at  a  distance  of  one  mile  or  so  from  the  river's  margin.  Be- 
tween these  ledges  or  rocky  bhiffa  there  are,  of  course^  depressions,  or,  in  some,  anmU  ^km>U 
of  stagnant  water,  which  are  continuous,  except  in  rery  dry  scaaons,  when  the  water  mostly 
oraporatefi. 

The  village  of  Peekeikni,  which  \n  much  the  largest  one  in  the  township,  slopes  eomewhat 
abruptly  from  the  river  to  fifty  feet  or  raoro  above  it.  Tlic  village  of  Verplanck,  about  lour 
miles  below  PcckskiH,  is  on  a  plateau,  averaging  from  twenty  to  thirty  feet  alwve  tide-water. 

The  small  Tillage  of  Croton,  at  the  southern  part  of  the  town,  h»s  a  very  abnipt  elope 
from  the  river  eastward  to  a  height  of  one  hundred  feet  and  over. 

The  names  of  the  prlncipul  streams  running  through  thv  town  arc  the  Peckskil!  Creek 
and  the  Croton  River,  the  one  near  the  northern,  the  other  near  its  eouthcrn  boundary. 
The  direction  of  both  of  these  streams  is  from  northeast  to  southwest. 

There  are  some  other  quite  smiill  fitroamf  running  nearly  in  the  same  direction,  and 
emptying  into  the  Hudaon,  moat  of  which  have  their  origin  in  springs  on  the  hill-side?,  and 
running  with  oonfliderable  rapidity  to  their  temiinufl. 

These  streams  in  the  aggregate  constitute  a  pretty  thorough  drainage  of  a  large  pro)jor- 
tion  of  our  lands.     A  few  limited  exceptions,  however,  will  be  noticed  further  on. 

The  rocks  of  this  region  are  mostly  granite  and  gneiss,  with  an  occasional  deposit  of 
limestone. 

The  earthy  part  of  the  hlghtr  lands  consists  mostly  of  coarse  gntvet  and  sand  belonging 
to  the  drift  period.  In  many  places  beneath  thiii  sandy  layer,  nt  varying  depths^  are  de- 
posits of  blue  and  yellow  clny,  well  adapted  to  biick-ni .iking  purposes.  Bordering  Home  of 
the  streams,  and  at  the  bottom  of  some  small  ponds,  there  is  an  alluvium  deposit.  Marshes, 
swamps,  or  flata.  exist  to  a  very  limited  extent.  Near  the  entrance  of  the  streams  into  the 
Hudson  there  are  amnli  marshes  which  are  partially  or  wholly  coverei  by  tide-water  at  its 
every  flood.  These  small  marshes  are  not  favorably  located  for  drainage,  on  account  of  their 
being  below  the  level  of  high-tide  water.  Fdling  with  gravel  seems  to  be  the  only  method 
of  reclaiming  them,  and  this  has  been  done  to  &  very  limited  degree  In  a  marsh  at  Vcrplunck's 
Point,  which  contains  from  screnty-fivc  to  one  hundred  ncres,  with  a  sluggish,  meandering 
stream  parsing  through  It.  At  flood-tide  a  considerable  part  of  this  marsh  \9  covered  with 
water,  and  at  spring-tide  the  whole  of  it.  The  following  dingram  represents  this  marAh  with 
its  accompanying  creek. 

The  residents  near  this  marsh  are  all  liable  to  miosmatio  fevera,  aa  well  also  at  Yer^ 
plttnck*.^  Point,  whith  Is  on  a  plateau,  a  little  elevated  above  it,  a  few  ro<l3  to  the  north,  aa 
represented  on  the  map.  If  this  marsh  could  be  thoroughly  drained,  or  in  any  other  way 
reclaimed,  it  would  ver}-  materially  add  to  the  liealtLfutnes3  of  this  vicinity. 

Miasmatic  fevcri  have  been  more  aevoro  in  the  vicinity  of  thin  locality,  and  others  like  it, 
than  in  any  other  part;*  of  this  territory.  In  fact,  beyond  the  influence  of  similar  localilie:*, 
it  ia  scarcely  to  be  found  at  all.  There  i.^,  however,  a  small  pond,  without  ingress  or  egress, 
receiving  the  wanhingii  from  the  surrounding  plopes,  and  with  a  deep  alluvium  or  silt  at  its 
bottom  tlmt  seems  to  generate  miasm,  since  the  inlmbitants  liviitg  near  iL  are  liable  to  fevers 
of  that  character.  But,  ivithiii  a  hundred  rods  or  so  of  this  pond,  It  should  be  stated,  there 
13  a  somewhat  extended  marsh,  which  U  almost  dally  covered  witli  tide-water,  and  it  has 
been  a  rauch^ebntetl  question  from  which  of  the  two  sources  emanates  the  most  ol  the 
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poison.      There  Cftn  be  no  douht,  I  think,  tlint  the  pomJ  produces  ltd  share,  and  that 
tborougli  dniitia^e,  which  caa  be  done  at  a  trifltoK  cxpeuse,  would  add  very  materially  to  th» 
salubrity  ofihU  Ticiaity.    The  following  plate  represents  the  pond  referred  to: 


At  iUq  poinr  A  on  ibf  map  u  ditch  ihrco  rods  long  and  eight  feet  deep,  or  fl  twonty-inc 
iile,  would  thoroughly  draiu  th4>  entire  puiid  and  i^un'outiding  marsh.  Oa  the  west  of  the 
Fcckskill  road,  at  A^  the  ground  has  been  excavated  by  the  Hudson  River  Railroad  Com* 
pany  ta  n  point  probably  six  feet  below  the  bottom  of  the  pond,  so  that»  with  the  consent 
of  the  ladroud  conipuny,  it  la  cvidcnl  that  thu  labor  or  cxpotiBC  of  drainii};o  would  be 
triflint;.  The  reason  the  dniia  lias  not  been  built  before  tliis  it*,  that  the  company  has  re- 
fused to  ftlloiv  the  water  to  bt;  tiimcil  upon  their  property.  Drainage  can  also  be  cfi^tcd  to 
the  north  by  a  diloh  two  liundretl  rods  or  so  m  tetiglh,  und  a  part  of  the  distance  from  six 
to  ten  feet  deep,  Thia  route  would  not  be  at  all  a  formidable  one,  and  could  easily  be  mode 
to  carry  all  the  water  imo  a  runldag  stream  represented  on  Iho  map  at  li.  The  dark,  square 
ppota  represent  dwellings,  the  occupants  of  which  are  all  liable  to  nuasmatlc  fevc^r  in  flome 
form  during  the  latter  part  of  every  summer  and  aututuu. 

The  water  in  this  pond  is  from  four  to  iux  feet  deep  ut  its  highest,  but  in  time  of  drouf:ht 
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it  Is  reduced  to  less  than  two  k^t.  The  mad  at  its  bottom  is  about  sa  deup  ta  the  water 
above  it,  and  lUrnidhcs  prolific  grounds  for  frog^  and  turtles  that  swarm  here  in  gNAt  abun- 
dance. 

During  the  latter  part  of  the  summer  and  autumn  of  1607  I  doubt  if  one  person  in  five 
escaped  an  attack  of  fe\'er.  «The  same  remark  is  true  in  relation  to  Verplanck's  Faiul,  and 
the  tomediato  vicinity  of  the  marsh,  represented  on  tlic  map.  And  they  are  so  constantly 
liable  to  an  attack,  that  nearly  all  the  people  keep  sulphate  of  quinine  in  tbdr  houses,  and 
administer  it  to  the  inmates  thereof. 

The  mortnlity  from  this  disease  directly  Is  not  very  (^at.  Occasionally  it  produces  con- 
vulsions in  children  that  terminate  fatally,  and  it  now  and  then  destroys  a  feeble  adult  from 
o<mgeetioQ  of  some  vital  organ.  But  indirectly  it  destroys  a  larger  number  probably  than 
la  usually  lupposed,  by  weakening  Uie  vital  powers,  and  thus  inviting  pulmonary  and  other 
forma  of  disease  that  tenninat«  fatally. 

The  mortality  of  these  neighlwrhoods  is  much  larj^er  than  the  other  parts  of  our  town 
that  are  non*  miasma  tic,  but  iu  what  proportion  there  are,  unfortunately,  no  datii  to  thow. 

Except  in  the  localities  nameil,  and  one  or  two  others  similar,  but  ver)*  circumscribed  In 
extent,  the  town  ia  probably  fully  as  beallbful  ns  any  equal  amount  uf  territory  in  this  re- 
gion of  country.  Severe  epidemics  are  scarcely  ever  seen  here,  while  they  foarfullr  afflict 
some  at^acent  towns.  Scarlatina,  however,  has  prevailed  at  Verplank's  Puint  during  the 
last  summer,  with  a  higher  rate  of  mortality  than  bas  rrsullcd  from  that  disease  in  any  other 
part  of  the  town  in  twenty-eight  years.  Children  pa^a  through  the  ordiuary  diseases  of 
childhood  as  in  other  places,  but  they  increase  tlie  mortality  much  less  than  in  some  other 
towns. 

During  the  last  autumn  (here  has  prevailed  in  the  village  of  Pcekskill,  which  has  about 
seven  thousand  inhabitants,  an  epidemic  typhoid  fever,  of  which  there  have  been,  probably, 
in  all,  about  sixty  cases,  ond  five  death?,  or  eighty-one  per  cent  It  is  fully  twenty  years  since 
the  last  epidemic  fever  before  this  occurred  in  this  town,  and,  in  seeking  for  the  probable  causes 
of  the  present  one,  the  mind  Inma  readily  to  the  extreme  drought  of  the  past  eummer. 
During  the  monthn  of  July,  August,  and  a  part  of  September,  but  little  rnin  fell,  and  the 
smoU  brook  ihot  pushes  through  the  village  from  east  to  west  was  very  nearly  dry  for  a  pe- 
riod of  three  or  four  week;* ;  and  in  the  valley  through  which  the  stream  runs,  and  within  a 
short  distance  of  it,  quite  a  large  majority  of  the  cases  have  occurred.  U  should  also  he 
home  in  mind  that  the  wells  and  cisterns  that  furnish  a  supply  of  water  to  the  people  have 
also  been  dry ;  but  this  has  been  the  ease  about  equally  in  all  parts  of  the  village,  while  the 
fever  cases  have  been  mostly  near  the  small  etream  referred  to. 

The  aggregate  mortality  of  our  villages,  town,  or  any  section  thereof,  cannot  be  ascer- 
tained with  any  accuracy,  since  no  records  whatever  have  been  kept  from  which  any  reliable 
data  can  be  obtained.  It  b  believed,  however,  that  the  average  is  not  lorge,  as  compared 
with  other  places  on  the  Hudson  River  of  its  size  and  population.  The  particular  localities 
that  hare  been  pointed  out  as  particularly  insalubrious  arc  small,  with  the  exception  of  Vcr- 
planck^fl  Point,  while  nearly  all  the  rest  of  the  town  ia  remarkably  healthy. 

The  total  number  of  inspections  made  during  the  last  year,  that  have  been  noted,  is 
about  fifty,  while  a  great  many  persons  have  l>ec&  seen  and  advised  with  in  regard  to  sani- 
tary nutierv,  in  going  the  round  of  my  didly  datiee,  of  which  no  account  has  been  made. 
Twelve  informal  notices,  furnished  by  the  Superintendent,  have  been  served.  Four  formal 
complaints  have  been  served,  all  of  which  were  preceded  by  preliminary  notices,  an-l  re- 
ceived the  indorsement  of  the  Board. 

Tlic  number  of  persons  vaccinated,  either  in  person  or  through  my  agency  In  my  official 
capacity,  is  about  three  hundred. 

Wc  have  had  no  contagious  diseases  in  the  town  during  the  year,  except  tho  scarlatina 
and  typhoid  fevers  already  mcntiono<l. 

Tlie  water  supply  of  our  village  U  entirely  IVom  wells  and  cisterns,  except  that  for  ex- 
Unguii^hing  fires,  which  is  furnished  by  the  small  atreoni  that  runs  through  here. 

One  of  the  chief  benefits  resulting  from  the  efforts  of  the  Board  of  Health  to  the  village  of 
Pcekskill  is  in  diminishing  the  number  of  swine  formerly  kepL    The  population  is  now  so  dense 
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It  these  anliuab  should  scAtcely  be  allowed  to  be  kept  at  all  anyvhero  within  th«  corporate 
timita.  Previous  to  the  eOTorU  of  the  Board  in  the  case^  they  were  to  be  eeen  in  large  oum- 
l>ers,  but  now  they  seldom  make  their  appearance.  A  very  great  improveiuent  hits  been 
mode  also  in  the  more  perfect  cleaalioess  of  prlvj-vaulta  m  various  places  in  the  villo^cu 
An  eflort  baa  been  made  to  difTuse  a  better  knowledge  of  hygienip  laws,  and  the  importauce 
of  obeying  them  among  some  of  the  people  who  were  ignorant  and  careless  in  reapect  tc 
them,  and  apparently  with  good  effecL   But  much  remaims  still  to  be  done  in  these  respectft. 

Some,  who  are  neltlicr  Bpeciolly  ij^oront  nor  carelcaa  in  such  mattera,  seem  stubborn, 
and  refuse  obedience  to  any  law  but  their  own  determined  purpose.  A  Mlvtary  effect 
would  probably  bo  produced  on  such  persona  by  a  auramary  enforcement  of  the  powen  of 
the  Board.  Respectfully  gubmitted : 

P.  STEWART,  M.  D., 

AtfiMaiU- Sanitary  Intpeotor. 

PnEsctLL,  WsSTCiBSTEK  CotnTTT,  N,  T.,  DeomJter  7,  1860. 


District  of  Irvington-on-Hudson,  and  Town  of  Greenburg., 

To  R  IlaxRis,  M,  D.,  Saniiary  SupcritUendent  JfetropcJitttn  Diairict, 

Sir:  In  compliance  with  in8tructi(Hig  received  fbom  your  office,  under  date  of  October 
%  1869, 1  have  the  honor  to  make  the  following  general  report  upon  the  sanitary  ooodilion 
of  thid  district: 

The  Town  of  Grecnburg,  Westchester  County,  N.  V.,  forms  the  Second  Sanitary  District 
bordering  on  tho  Hudson  River,  north  of  the  City  and  County  of  New  Yorit,  under  ihc 
sanitary  siipcrrision  of  the  Metropolitan  Board  of  llealib. 

This  towDship  luis  roctanji^ar  boundaries.  It  is  a  section  of  the  county — the  Hudson 
River  being  on  the  west — is  abundantly  traversed  by  strcani«<,  is  well  tenanted  by  hUls,  and 
has  an  average  elevation  of  two  hundred  feet  above  the  level  of  the  Hudson  River. 

The  entire  western  boundary  of  Greenburg  is  washed  by  the  Hudson  River,  and  the 
entire  eastern  line  by  the  Bronx.  These  opposite  and  parallel  boundaries  de6ne  the  two 
longest  sides  of  the  township.  On  tho  north,  Greonburg  is  separated  from  Mount  Pleasant, 
and  on  the  south  from  Yonkers  township,  without  such  natural  lines  of  demarcation, 

Xowburg  is  divided  into  tvo  nearly  equal  parts  by  tlie  course  of  tho  "  Ncperhan  "  or 
"Saw-Mill  River."  A  subdivision  is  mode  in  the  lower  port  of  the  eastern  section  of  the 
townfhip  in  like  manner,  viz. :  by  ihe  course  of  tho  "  Sprain  Brook  ** — a  stream  of  consid- 
erable volume  and  rapid  current.  The  N'eperhan  flows  through  the  centre  of  the  township  in 
a  comparatively  straight  lino  from  north  to  south;  its  channel,  descending  from  two 
hundred  to  one  hundred  feet  above  the  level  of  the  Hudson,  is  not  rapid  in  its  flow,  and 
descends  about  twenty  feet  in  its  course  through  the  dlslrict.  No  Ices  than  six  rlvuIetA^ 
which  never  have  been  knon-n  to  be  exhausted — flow  westerly,  and  empty  into  the  Hudson 
River.  About  the  same  number  flow  easterly,  and  diselmrge  into  the  "Bronx."  Tlicse 
Uterol  streams  have  a  noticeably  uniform  iuterval  of  separation,  varying  very  little  from  a 
mile,  at  their  confluence  with  the  rivers. 

The  water  supply  of  Grectiburg  is  very  abundant  and  unfailing,  even  under  circomstancoi 
of  A  protracted  drought.  A  well  of  most  excellent  water  may  be  made  anywhere  in  the 
township  with  litLle  difficulty.  In  all  tho  villages  resting  on  the  western  blope  of  the  Green- 
burg  hills,  and  cmbetluihing  the  shore  of  the  Hudson,  within  the  limits  of  this  dUtrict,  It  U 
scarcely  more  than  the  literal  truth  tbat  "  there  it  a  ttpriJ^  in  rvtry  man^t  ceilar.^^ 

Underground  water-veins,  untraccd,  except  as  they  well  up  through  the  chinks  and 
crevices  of  shallow,  rudely-constructed  well-holes,  will  furnish  never-failing  supplies  of  the 
purest,  coldest  water  to  the  occupants  of  a  long  line  of  residences  in  almost  every  part  of  the 
district.  Tliis  is  cspccblly  true  of  the  village  of  Irvington,  where  one  or  more  hidden 
sources  and  courses  of  water  supply  several  private  wells,  and  finally  pour  an  abundant 
surplus  for  the  public  horse-tanks  or  dndos  by  tho  wayside. 

The  obliteration  of  all  ponds,  that  are  not  suscepdUlo  of  rapid  and  constant  reocwol,  ii 
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one  of  the  sanitary  needs  of  the  district.  Sometldng  in  this  precise  direction  has  already 
been  accompliished  by  tlic  BIctropolitAu  Board  of  Health.  The  great  general  uncvenne&s  of 
the  land-surface,  and  consequent  frequent  occurrence  of  hollows  or  basins  among  the  rocky 
eleratious  of  a  hilly  country,  taken  in  connection  with  the  liberal  water-supply,  give  origin 
to  many  spota  which  are  always  wet,  swampy,  and  nnhealUiy  for  the  want  of  adequate 
drainage. 

The  highUnda  of  Grecnbarg,  termed  "The  Orecoburg  Uills,"  lie  weal  of  the  "Sow. 
UiU^'  slrcani,  and  occupy  the  cadre  space  between  that  Ktreaoi  and  the  Hudson  River.  They 
Tary  in  altitude  from  one  hundred  to  four  hundred  feet  above  the  level  of  the  Hudson  River. 
East  of  the  *' Saw-Mill "  River  the  hilU  have  very  little  relative  altitude.  Throughout  the 
district  the  Tillsgcs  bare  an  eleration  rarying  from  ten  to  one  hundred  feet  above  the  Ude-lin« 
of  ihc  Hudson,  and  private  residences  ore  often  perched  on  or  near  the  summits  of  the 
highest  ridges.  The  higher  londs  of  the  eastern  section  undulate  in  direciiona  generally  nt 
right  angles  with  the  main  range  of  the  Greenborg  Hills,  and  are  spurs  of  the  sumc.  There 
are  four  of  these  lateral  lines  of  hills,  and  their  elevations  gradually  diminish  as  they  recede 
from  the  greater  range.  A  peculiarity  of  the  to{>ography  of  the  eastern  section  uf  Green- 
burg  is  obsenred  in  the  fact  that  neither  the  valley  of  the  Keperhan  nor  that  of  the  Bi-onx 
teems  to  occupy  as  low  or  depressed  a  level  us  does  the  upper  and  ceutral  jiortiun  of  the 
eastern  division,  lying  about  equidistant  between  these  two  valleys.  These  low^r  knds  form 
a  sort  of  valley,  being  wet  and  boggy  in  placus,  but  having  no  vliiible  stream  to  answer  for 
the  dipping  or  sagging  outline  of  the  surface.  This  valley  is  intersected,  however,  by  brooks 
and  rilU  emanaliog  from  springs  which  everywhere  abound. 

The  geological  formation  ol'Grecuburg  does  not  differ  from  that  which  characteriiees  the 
whole  of  Westchester  County.  In  general  terras,  it  L*  a  rouky  base  of  "  hard-pan,"  with  a 
superfichU  stratum  of  soil  composed  principally  of  clay  and  sandy  loam.  Tlie  rocky  sub' 
strata  are  composed  of  a  coarse  quality  of  granite  In  great  abundance ;  a  white,  crystalline 
limestone,  found  in  certain  localities,  and,  ocoasionnlly,  deposits  or  strata  of  micaceous  and 
quartz  rocks,  gneiss,  and  sandstone  of  many  dissimilar  varieties.  There  is  but  litilo  very 
rich  loam  of  a  naturally  fertile  quality  in  the  district,  and  what  there  is  will  generally  be 
found  closely  adjacent  to  the  larger  streams.  Karming  is  not  profitable,  nor  is  it  lealously 
pursued,  because  of  the  great  expense  of  rendering  the  Bull  even  ordinarily  productive  by 
sufBcicDt  and  proper  fertilizing  agents.  >'early  every  acre  of  farming-land  is  held  either  for 
speculative  purpose^i,  subje<;t  to  the  prospective  improvements  in  modes  of  travel  to  and  from 
the  city  of  New  York,  oris  already  for  sole  for  village-sites,  and  thu  coDstroction  of  those 
elegant  private  estates  wherein  expense  will  he  deroted  to  adornment  and  not  to  Uie  culture 
of  staple  produets.  Old  farms,  which  luvc  long  been  exhausted — the  yielding  powers  of  the 
soil  all  gone — are  now  waiting  to  be  remodelled  into  private  parks  and  grounds  laid  out  in 
lawns  and  Uower-gardens, 

The  pickle-lhctorice  of  Qrcenburg  arc  about  twelve  in  number,  and,  being  located  upon 
the  largest  of  the  streams,  arc  at  times  causes  of  complaints,  owing  to  the  fact  of  their  spoil* 
ing  both  the  water  and  the  air  whenever  the  stale  liquor  of  the  ploklc-tubs  is  emptied  into 
the  ai^acent  stream.^,  which  U  done  once  a  year  in  order  to  cleanse  and  re&U  them.  Within 
the  lost  two  years  there  has  been  a  consolidation  of  this  branch  of  busmcss  In  this  district) 
which  greatly  diminishes  the  causes  and  frequency  of  compkiuts  ngAinst  the  factories  for 
creating  nuisoncca.  Large  and  Improved  buildings  have  been  erected,  and  their  refuse  lias 
been  utilized. 

Any  prevailing  disposition  to  raise  live-stock  socms  to  expend  itself  In  the  more  densely. 
populated  portion  of  the  district,  and  these  chiefly  in  the  raising  of  swine,  goats,  calves,  and 
geoee.  The  rearing  of  swme  and  goats  by  the  poor,  In  and  about  the  villages,  is  (he  most 
offraslvc  of  all  the  nuisances  in  the  town. 

Grecnburg  township  contains  twenty-three  square  miles,  twelve  thousand  scrcn  buodred 
improved  acre:?,  two  thousand  one  hundred  and  eighty-two  unimproved  acres,  and  possesses 
an  elevation  ranging  from  below  high-tide  level  about  one  foot  to  as  great  on  altitude  as 
four  hundred  feet  above  tide-level. 
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The  loirest  parts  of  Tirrytown  aro  ot  certaia  po'mu  b«loir  the  level  of  tbe  ordinar;  htgb- 
tide  mark,  and  arc  only  rcilei'mod  from  participation  in  the  nalural  bed  of  the  lludsoa  Rir«r 
by  a  dike  of  made  ground  that  forms  a  ucv  and  protective  line  of  shore.  This  more  recent 
line  of  artificial  shore  ia  reenforccd  by  the  embankment  of  the  Ilitdflon  Rircr  Railroad,  whidi 
is  vide,  solid,  and  high.  The  railroad  has  a  double,  and  will  »oon  have  a  treble  track  and 
enlarged  cmbankroent,  which,  until  within  a  year,  at  the  point  abore-meotioned,  was  practicaUj 
imperforate  for  purposes  of  drainage,  even  of  lands  that  were  high  enough  to  have  an  easy 
outGOl  whenever  the  natural  vcnU  are  free  from  obstructions. 


TEE    LOW   OUOITND    IN    TARBTTOWN. 


When  an  inundation  of  the  shore,  forming  a  sort  of  bay,  is  of  any  considerable  »iz^,  and 
IS  travcrsetl  in  the  style  of  a  cau-^evriiy  by  the  railruad  embankment,  the  culvert  U  never  omit- 
ted ;  but,  if  these  river  inlels  happen  to  he  in^ignificnut  in  B'iic,  so  ihnt  the  water  thoy  con- 
taiucanin  no  wiiy  damage  the  railroad,  for  such  as  tbesenoaortof  tlralnageis  provided.  These 
low  gpotA,  lower  than  high-tide  level,  receiving  their  water  from  the  springs  of  the  hill-«ide, 
and  by  the  percolation  of  the  river-water  through  the  soil  of  the  uutlying  embankment,  and 
having  no  adequate  outlet,  are  doubtless  the  pregnant  sources  of  dangerous  malarial  influ- 
cneefl.  Localities  along  the  rivor-side,  from  Tarrytown  to  below  Hustings,  possessiug  these 
characteristic  conditions,  are  too  numerous,  if  wo  can  point  lo  even  one.  One,  which  may  be 
specially  mentione<]  (inde  Sketch  No.  2)  as  answering  to  the  description  given  of  these  pent-up 
marshy  iuleta,  is  situated  just  at  the  foot  of  the  classic  grounds  of  "  Suncyside,"  the  property, 
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of  the  lata  Washin^n  Trring,  nnd  stretches  southcrlv  to  near  the  Trrington  dopot.  It  is  a 
large  sveep  of  surface,  embracing  po&stbly  ten  or  Bftcvu  acres,  And  will  be  fouud  emptied  of 
vatcr,  Icflriug  its  muckr,  oozt  bottom  steaming  in  the  ftun*8  rays,  or  Its  noxious  vapors  con 
densiDg  and  descending  upon  the  ueighborhood  In  the  chill  air  of  midnight,  quite  ts  oflen  ae, 
on  the  other  band,  it  will  be  found  corercd  vith  tide<vater,  and  sparkling  Kith  poetic  sngges* 
tions  of  aquatic  sports.  This  has  been  regarded  by  resident  and  local  pracUtioners  of  medi- 
cine as  an  iinhcaltby  localityi  and  personal  obEcrvation,  as  well  as  local  tradition,  scrrcs  to 
corroborate  this  impression.  Here,  then,  is  a  uialurious  mud-hole,  created  and  maintained  by 
the  railroad  embankment.  Intcrmittcat  and  other  malarial  fevers  arc  known  to  originate  iu 
the  vicinity  of  this  flat ;  and  sudden,  and  somuUmes  fatal  collapses,  observed  in  cases  of  sick- 
ness, or  during  the  parturient  function,  when  the  course  of  these  caeca  liad  seemed  perfectly 
normal,  and  the  prognosis  luost  favorable  up  to  the  moment  of  supposed  syncope,  but  really 
fatal  deproKwit,  hsTo  created  a  feeling  of  dread.  Few  who  rcdide  In  this  preci&o  neighbor- 
hood are  bold  enough  to  tarry  later  than  until  preliminary  symptoms  of  illness,  if  lime  will 
permit  them,  lo  effect  a  remorol. 


The  map  sketches  which  accompany  ihia  report  represent  five  (S)  of  tho  localities  ^a- 
pccially  noted  for  conditions  considered  to  be  adverse  to  a  slate  of  true  sanitary  excellence. 
They  arc  the  spots  around  which  our  physicians  look  for,  and  generally  find,  the  cases  of 
sickness  which  either  spring  directly  from,  or  are  essentially  modified  and  influenced  by, 
malarial  causes.  Accurate  statistics  are  out  of  the  question,  ioadtnuch  as  no  facu  have  at 
any  time  been  cUsstfied  with  reference  to  this  subject,  and  the  labor  of  compilation  would 
now  be  excewlre,  without  commensurate  utility.  Thcfo  maps  arc  deemed  sufficiently  ex- 
pressive, as  re^rds  region,  extent,  and  importance  of  vicinage,  to  enable  ail,  who  will  care- 
fully examine  them,  to  Judge  for  themselvea  how  unwise  and  dangerous  it  is  to  leave  them 
unmolested,  to  continue,  without  hinderance,  their  direful  and  mischievous  work,  namely,  the 
poisoning  of  the  air  and  water  of  whole  neighborhoods  ;  besides  creating  sicknesa,  and  rcn* 
dering  all  sickness  more  than  commonly  serious  und  unmanageable. 

Sketch  No.  2  represcuts  the  *'Sannyside"  locality  to  which  we  have  already  alluded. 

Sketch  No.  fi  shows  a  section  of  Tarrytown  lying  below  high-tide  level  and  surrounded  by 
the  most  thickly-|>opulated  parts  of  the  rlllngc,  as  well  as  being  itself  the  region  of  greatest 
business  activity,  ncsides  itn  naturally  wet  condition,  owing  to  its  proximity  to  the  lludson 
Btrer,  and  its  being  thereby  fed  with  moisture  by  percolation,  it  also  derives  water  directly 
from  the  "  Andr<S  BrQok,"  which  enters  this  section  but  finds  no  adetpiate  nnd  free  outlet. 
It  is  no  uncommon  circumijtance  to  sec  this  spot  covered  with  water  to  the  depth  of  several 
inches.  In  winter,  when  the  obstnicUons  to  the  outflow  of  water  arc  even  more  cflectual, 
this  hollow  Is  quite  covered  with  water.  Stables  are  built  over  this  low,  wet  spot,  also  work- 
shops  with  eaufcways  leading  lo  their  doors.  These  buildings  are  always  e1'*vatcd  at  least 
two  feet  above  the  present  surface  of  the  ground,  to  allow  fur  ctfntingcncics.  In  tlio  warm 
seasons  this  low  spot  is  covered  with  pools  of  water.  For  inMtanco,  at  Ju<iephine  Street,  at 
a  point  southeast  of  the  gas-works,  long  lines  of  houses  upon  Main  and  Orchard  Street! 
arc  built  upon  the  very  margin  of  this  wet,  marshy  section.  They  neither  have,  nor  can 
have,  cellars  or  yards  that  are  not  in  their  construction  mere  earth  and  rubbish  heaps, 
flattened  on  top  and  fenced  in  to  preserve  them  from  destruction. 

The  Metropolitan  Board  of  Health  has  caused  some  yards  to  be  made  that  did  not  before 
exist,  and  others  to  be  improved.  Within  a  year  or  two  past,  culverts  or  water-channels 
have  been  let  in  through  the  railroad  embankment,  and  some  ditching  has  been  done,  but 
with  no  really  good  results  other  than  the  improvement  of  the  streets  and  highways. 

Of  course,  upon  the  surrounding  heights  are  built  the  elegant  man^ons  of  the  opulent, 
and  the  neat  domiciles  of  the  plainer  citizens  of  the  village.  Figuratively  speaking,  a  leap 
would  land  them  in  the  middle  of  the  undnined  district  already  described.  In  immediate 
connection  with  this  section  the  sketch  will  show  a  bay  or  inlet  nuisance,  similar  to  the  one 
described  as  situated  near  Irvlngton.     It  haA  the  same  insalubrious  characteristics. 

Sketch  No.  1  pictures  in  detail  the  attuatiun  and  relative  extent  of  a  large  plot  of  swampy 
land  containing  not  far  from  fifty  acres.    It  lica  between  two  lines  of  hills,  the  slopes  of 
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which  &fforJ  foundations  for  roads  connecting  the  tumptkc  vlth  the  *'  Saw.mill  River  '*  Road, 
Thi>«e  two  roads  travereo  respectively  the  northern  and  southern  margin  of  this  sn-amp, 
thereby  giring,  ofi-band,  an  idea  of  its  extensive  breadth.  This  is  one  of  the  clearly-defined 
bUI-vwamp-pocketB,  but  made  more  eflTcctual  as  a  baslu  by  tlie  course  of  the  Croton  Aqueduct 
embankment,  irhich  takes  its  course  obstructively  across  Its  ffcstc-rn  and  lowest  margin. 
Tlie  embankment  at  this  point  is  many  yards  higher  (ban  the  ground  over  which  it  passes; 
i.  e.,  the  general  level  of  the  swampy  fiat,  and  i-etaius  this  dyke-like  character  for  nearly 
half  a  mile.  A  brook,  which  empties  into  the  IIud«on  a  Utile  south  of  Irving,  ruTis  through 
the  whole  length  of  the  swamp,  pierces  the  Croton  Aqueduct  embankment,  and  continual 
on  to  where  it  unites  with  the  waters  of  the  Hudson.  Tliis  stream  alone  would  not  cause 
this  Qxpanse  of  swamp,  as  it  has  its  own  welUpre«ierved  channel,  and  flows  briskly,  though  at 
certain  points  it  is  somewhat  cmbarrosBed.  Many  side-rills,  however,  from  the  slopes  of  the 
steep  hills  on  either  sidci  furnish  an  abundance  of  the  water  found  here,  without  that  provi- 
dent egress  which  is  so  much  needed.  A  tongue  of  this  swamp  eiiends  down  to  the  turn- 
pike,  croases  the  »ame^  and  dips  into  pleasant  pnvuto  property.  The  taste,  skill,  and  capital, 
of  the  owners  are  taxed  to  the  utmost  to  convert  a  tongue  of  swamp  into  something  pictur- 
esque, useful,  and  salubriou-s.    A  small  muddy  lake  is  generally  the  grand  result. 

Ditches  which  have  been  freely  cut,  and,  indee^l,  have  served  lo  dry  a  superficiul  layer  of 
U\is  swampy  land,  have  done  nothing  more,  as  they  simply  collect  and  hold  the  surface- 
drainage,  but  have  no  place  or  power  to  discharge  the  same. 


Deep  drainage,  with  ample  outflow,  BcientlflcsUy  engineered,  would  soon  render  this 
section  as  safe  and  as  wholesome  to  the  dwellers  thereabouts  as  could  possibly  be  desired. 

Sketch  Ko.  S  relates  to  the  section  known  as  the  Hastings  Marble  Quarry,  with  its  deep, 
still  pond,  quite  foul  with  what  Time  has  made  it  receive,  digest,  and  hold  in  suspension, 
both  of  onimol  and  vegetable  matter,  and  wholly  without  drainage.  The  quarry  flanks  the 
southern  boundary  of  the  village  of  Hastings,  and  at  its  bottom  is  situated  a  pond,  chiefly 
the  accumulation  of  rain-water.  This  body  of  water  increases  in  quantity  by  the  rains,  and 
decreases  solely  by  evaporation,  there  being  no  other  way,  u  tboro  stated,  by  which  the 
water  can  escape. 
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The  water  baa  a  greenish  ond  impure  ippcarancc ;  and,  when  undisturbed  for  a  few  0a,y9f  i 
in  consequence  of  the  prevalence  of  mitd,  quiet  wc&ther,  it  becomes  corored  with  a  deoAc, 
greenish  film. 

Iiiteinnittcnt,  remittent^  and  malarial  typhoid  influences  radiate  from  the  enrface  of  thia 
pond,  and  spread  along  the  heighta  by  which  it  Is  surrounded,  nnd,  in  a  manner,  overbang. 
The  length  of  the  quarry  ia  about  two  hundred  foet,  and  the  width  about  seventy  feet-  The 
depth  ia  about  fifty  feet  in  the  deepest  part — which  would  be,  of  course,  the  part  that  holds 
the  pond.  The  actnat  depth  of  water  cannot  be,  at  any  point,  orcr  twelve  or  fiAeen  feet, 
nnd  will  probably  average  five.  The  poud  itself  covers  about  two-ihlrda  of  the  area  of  the 
bottom  of  the  quarry.  The  roadway,  which  enters  the  quarry  at  a  point  us  near  lo  the  top 
OS  to  the  bottom,  i^  made  to  skirt  around  the  base  of  the  overhanging  clifTs,  descending 
gradually,  until  it  reaches  the  lowest  worlting  level ;  consequently,  the  roadway  could  scarcely 
be  considered  a  favorable  point  at  which  to  effect  drainage.  The  road  is  crossed,  at  a  Utile 
distance  from  the  entrance  to  the  quarry,  by  the  Grotou  Aqueduct,  which  spans  the  roadway, 
supported  by  a  stone  arch.  The  syphon  mode  of  draining  has  been  anggcated  as  the  only 
practical  way  to  empty  this  pond.  Mr.  Worthen,  the  eii|pneer  of  the  Board  of  Health,  ooce 
suggested  the  establishment  of  a  huge  aquarium,  to  be  aelf-aupportiog  and  acirpurifying. 


Sketch  Ko.  4  delineates  a  locality  more  removed  from  densely-populated  regions  than 
any  herein  designated,  but  being,  nevertheless,  on  the  line  of  considerable  business  and 
pleasure  travel,  it  ia  deemed  worthy  of  bHef  mention.     An  expansion  of  the  Keperhan,  or 
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"SawmiU"  6trenm,is  beru  made  by  Artificial  nicnn»,  in  order  to  construct  a  smalt  pictiircsqno 
lake  with  which  to  bcflutify  the  grounds  through  which  the  utroam  nins,  and  Also  Tor  ftiroiBh- 
Eng  imter-powcr  Tor  grist  and  snw  mills.  This  lakp,  thou};h  by  no  means  still  water,  is  com- 
monlj  regarded  as  a  source  of  miasmatfc  poisons.  A  valuuble  propcrtr  ha^  been  made  to 
change  owners  frequently,  under  the  impre^-ston  that  it  is  "a  rickly  i^t,"  and  that  "  it  it  tia 
mttch  OS  tf  man'g  \\f«  U  vxjrth  to  live  thtre^  Old  practitioner?,  when  asked  about  the  malarial 
localities  of  Greeuburg,  never  forget  to  mention  this  fiput.  The  laboratory  of  malaria  soemfl 
here  to  be  the  wet,  undrained  meadow-land  surrotmdini;  the  miniature  lake.  Doubtless  there 
are  other  agencies — very  subtle — but  successful  in  working  up  toxcemic  in6uencea  in  tlits 
particuUr  locality,  besides  the  presence  of  water  partially  obstnieied  in  its  flow. 

The  population  of  Greenburg  varies  with  "the  times  and  seasons."  The  number  of 
inhabitants  !s  about  ten  per  cent,  greater  in  the  summer  than  in  the  winter.  It  is  esLitnated 
that  the  permanent  resident  population  numbers  eight  (8)  thousand.  Population  graritatca 
toward  the  borders  and  river-aidos  of  the  district. 

The  villages  and  hamlets  of  the  district  are  eleven  in  number.  Taking  them  in  order 
from  north  to  south,  and  then  through  the  interior  in  reverse  order,  they  are  as  follows: 
Tarrytown,  Irving,  Pcnnybridge,  Irvington,  Abbottsford,  Dobb's  Ferry,  Hastings,  Ashford, 
Greenville,  nart's  Comcn*,  Elmsford  (late  Hallos  Comers). 

That  portion  of  Tarrytown  which  is  known  as  Deekmontown  lies  just  within  the  border- 
line of  the  townfihip  of  Mount  Pleasant.  Proeileallr,  It  is  a  very  large  and  important  Pection 
of  the  village  of  Tarrytown,  and  cannot  well  bo  fieparated  from  it  in  the  exercise  of  oflldal 
nnitarr  functions  in  the  latter  place. 

All  these  villages  have  their  sections  devoted  to  the  residences  of  the  poor,  by  whom  the 
laws  of  health  arc,  of  necessity,  sadly  neglected  or  directly  violated. 

.Structures  affording  homes  for  tlic  laboring  poor  are  seldom  found  in  localities  which  the 
public  would  deem  desirable,  if  indeed  at  ull  fit  for  human  residence.  Hollows  are  commonly 
the  sites  of  thcee  poor  quarters,  and  are  as  deficient  in  adequate  drainage  as  they  are  in  pure 
air  and  nncontaniinated  water  supply.  They  arc  usually  "  a  stench  in  the  nostrils  *'  of  their 
more  fortunate  neighbor=',  who  arc  compelled  to  tap — so  to  speak — the  columns  of  their 
noisome  odors  as  they  ascend,  and  spread  along  the  ridges  by  which  they  are  encircled. 

Tlio  poor  in  tho  villngc«  arc  just  as  prone  to  keep  and  raise  live  slock,  particularly  cattle 
and  ?wine,  as  arc  those  who  re-»ide  upon  broad,  well-appointed  farm  lands.  It  is  part  of 
their  living,  which  they  can  ill  aflbrd  to  lose.  But  hngs  and  cows,  horses  and  oxen,  goats, 
geese,  and  chickens,  if  congregated  in  large  numbers,  tn  the  smallest  possible  Fpacc  com* 
patible  with  (Existence,  will  become  a  great  and  dangerous  nuisance,  especially  in  the  heated 
term  of  summer.  These  nuisances  external  to  the  dwelling,  comblncil  with  the  poisoned 
atmosphere  of  their  crowded  apartments,  or  the  dampness  »nd  impure  surroundings  of  their 
shanties,  are  fearful  jiources  of  disease  to  these  poor  people  thcmBclvcs,  as  well  as  a  great 
danger  to  those  who  are  their  immediate  neighbors. 

Systematic  drainage  and  sewerage  is  a  subject  of  most  vital  Importance  in  the  rural 
districts. 

Purfico-water  will  usually  find  a  sati«factory  means  of  escape,  but  water,  for  which  deep 
draimigo  la  the  appropriate  renuxly,  must  be  conducted  llirougb  and  into  proper  channels,  if 
tt  would  be  rendered  harmless.  To  droin  thoroughly,  and,  at  the  same  time,  to  observe  a 
reasonable  economy,  ought  to  be  the  mission  of  specially-appointed  local  boards  of  drainage 
commi.^si oners  in  all  towns  and  districts  throughout  the  country.  Bmall  cxpenditarcs  of 
time,  money,  and  labor  in  the  right  direction,  anil  In  places  not  unfroquently  remote  from 
such  as  aRbrd  the  most  ilistinctly-apparent  evidences  of  noxious  agencies,  would  genemlly 
render  large  sections  perfectly  salubrious.  It  la  scicotifio,  rystcmatic,  and  thorough  drainage 
that  is  needed  In  this  district.  It  is  a  drainage  that  will  bo  so  effective  and  lasting  that  no 
ordinary  changes  of  road,  lane,  terrace,  dike,  or  causeway,  done  in  the  interest  of  private 
property-owners,  can  in  any  way  affect  the  general  and  prevailing  lieaUhf\il  conditions  of 
the  section. 

It  is  ffrrp  drainage — the  work  being  done  with  a  view  to  permanency — which  is  so  much 
required.   -It  ought  not  to  be  poeslblc  that  the  Incessant  alterations  and  remodelling  of 
IS 
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pUcea  by  their  erer-cbon^i^tng  oinier4  should  be  able  to  nSect  unfavorablr.  In  the  ellgMMt^^ 
degree,  the  coDditlons  of  perfect  salubrity  of  ibc  diatrict. 

A  fact  of  interest  with  regard  to  tbia  diatiict  i«  the  great  and  regular  influx  of  aummer 
Tiaitors  ond  reaidcate  every  year.  The  proportiun  of  people  who  only  speud  their  summen 
or  vaoitions,  or  who  dimply  visit  here,  ta  very  large  oji  compared  with  the  permanent  reai- 
dcnt-populatioD.  The  constant  daily  ogcillatiout  so  to  speak,  of  so  many  people  betwceo  the 
city  and  their  homes  in  the  country,  roost  certainly  exposes  the  placca  of  their  Bojoam  to 
the  like  malign  influences,  and  to  as  many  of  the  same  aa  they  may  have  passed  through  in 
their  travels  through  the  city.  An  epidemic  of  any  form  of  disease  in  the  city  ia  aiare  to 
vUil  iho  country  diatricta  (at  least  within  Weatcbofrttir  County)  during  the  season,  and  noi 
alwa)-s  in  a  milignted  or  modified  form,  in  consequence  of  the  intimate  relation  of  UicM 
suburban  districts  with  the  city.  It  is  impossible  tlwil  it  &hould  be  otlierwisc  when  we  000* 
alder  the  wonderful  faciUtics  now  afTorded  for  rapid  and  freffucnt  transportation  from  one 
point  to  anotlier  within  a  radius  of  one  hundred  miles  of  the  metropolis.  Kow,  if  a  quarrnD- 
tine  is  impracticable  in  a  country  dli^triet,  surely  the  pullcc-like  functions  of  the  sanitary 
inspecting  officer  ou;;bt  nut  only  to  be  tolerated,  but  be  required  and  dtananded  In  abundant 
measure,  and  be  as  liberully  sustained  by  a  gencnius  pecuniary  support  and  a  favorable  public 
opinion. 

The  mortality  of  Grcenburg  during  the  twelve  months  ending  December  1,  1869,  hM^_ 
been  about  two  to  every  one  hundred  of  the  permanent  residents,  estimating  the  number  OJ^H 
the  permanent  population  at  eight  thousand.     As  nearly  as  I  am  bblo  to  learn  there  harl^H 
been  one  hundred  and  sixty  deaths  in  tlio  district  during  the  year  ending  December  1,  186flL^^H 
One-fourth  of  lhi9  number  (posftibly  more)  have  been  children  of  various  ages.     Thirty,  with 
a  small  nllowaucc  fur  error,  liare  been  aged  people  from  fit\y  to  sixty  years  old>aad  upward. 
There  hivo  bccti  eight  death:)  by  phthisis  pulmunalis  amun^  the  pcrninnent  residents  olj^| 
this  township,  of  which  number  fuur  were  adult  males,  and  one  juvenile,  one  oiIuU  fvmtlfl^^H 
and  two  juvenile.     A  few  sojourners  have  died  tiL<i>c  during  the  year  of  the  same  malady. 
The  above,  I  think,  sliowa  pretty  nearly  the  real  rate  of  mortality  among  tike  people  who 
comraonly  bury  their  dead  in  the  local  cemeteries  and  hence  are  local  reaiJenta.     The  ralo 
of  eschauges  for  burial  l>etween  Grecuburg  and  other  places  is  pretty  nearly  equal. 

The  epidemic  vi^Uaiious  of  the  post  year  have  been  scarlet  fever,  and  an  influenza  or 
catarrhal  fever.     These  disorders  assumed  generally  a  simple  and  benign  fonn,  and  but  feir^H 
deaths  resulted  from  them.     There  have  been  a  few  ca^es  of  typhoid  fever,  amounting  in  alt^H 
to  about  twelve.     Many  other  diseases,  in  certain  localities,  have  exhibited  typhoid  condi-  ^* 
tions  as  the  more  prominent  features  of  tlieir  latter  stages. 

There  have  been  two  coses  of  varioloid  in  the  district,  one  resulting  fatally,  and  one 
recovery.     Of  the  choleraic  diseases  nothing  need  he  said  concerning  their  fatality,  oa  but  fe#{ 
of  our  deaths  rusulteii  from  these  forma  of  disorder.     No  eholeru  whatever  vit<ited  the  district 
Without  being  able  to  demonstrate  the  fact  by  figures  that  shall  be  exactly  true,  and  hent 
critically  reliable,  I  nevertheless  bellere,  upon  cridonoe,  that  fully  sixty  per  cent,  of  ilii 
fatal  sickness  in  this  district  among  the  permanent  residents  during  the  year  ending  Decern 
bcr  1,  1809,  was  contracted  in  cither  malarial  or  uncleanly  neighborhoods.     I  also  as  faWj 
believe  that,  could  we  summarily  bauUh  (he  malarial  and  unwholesome  sections  from  th^^H 
district,  our  rate  of  mortality  would  bu  rcduceil  ut  least  thirty  per  ceut.     Believing  that  tUl^^H 
banishuicot  could  really  and  readily  he  r fleeted,  I  constilcr  that  ourapalhy  in  sanitary  mattera  ^^ 
has  made  us  inJiriJually  and  collectively  responsible  fur  at  least  thirty  per  cent,  of  the  mor 
t*lity  roll  of  the  district  during  the  post  your. 

A  review  of  yuur  luspecior'a  labors  during  the  year  ending  December  I,  1660,  exhibit! 
the  following  facts : 

Total  Diimlxrr  of  special  inspections Sll 

"          "       of  nuisances  actually  abatcil,  without  rcferrlog  the  complaints  to  the  Board  19tf> 

"          *'       of        *'         abttted  by  form.il  appeal  to  the  Metropolitau  Board B] 

"          »•       of        "         actually  aboled  by  oiBcial  action 90t] 

"          "       of  written  complaints  received Xti 
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Total  number  of  compliiints  tuiide,  which  were  foujid  to  he  eitlier  tririal  or  laUe 9 

"  "       of  caaca  of  contagious  digeaaoa  examined  officially i 

"  •*       of  pcreonB  raccinatpd  with  virus  di.ipcnscd  by  the  Board 120 

The  policy  of  the  Board  of  IlcaUh,  which  hitherto  has  been  to  tniit  for  the  totent  to  make 
known  their  wants,  has  either  never  boor,  appreciated  or  norer  cnmprehetided,  cl#o  the 
specific  and  positive  elements  of  opposiaon  to  the  operations  of  the  Board,  and  ihc  obi<truc- 
tiona  placed  in  the  way  nf  obtaining  remuneration  for  local  Baniury  labors,  woiiUI  long  ugo 
have  been  indignantly  frowned  upon,  and  removed  by  au  intetligont  and  gcnerons  pnbUe. 

It  li  now  evident  to  the  Board,  and  not  doubted  by  a  majority  of  the  scnaible,  thinking 
people  of  thiM  commuuity,  that  an  aggressive  and  inquidiilrc  policy  is  required,  and  wilt 
bo  acceptable  among  the  people.  "  The  worst  iiourcca  of  preventable  disease  and  mor- 
tality aro  continually  ovcrlookeU  by  local  and  inexpert  town  authorities;  but,  when  faith* 
fully  (minted  out  by  the  Sanitary  Inspector,  the  Board's  infttructinna  and  orders  are  seldom 
disregarded.  The  peo[de  will  now  apprecmte  comprehensive  measure:)  for  sanitary  improve- 
ment. Though  there  might  be  some  advantngca  In  a  Btrietly  local  administration,  there  arc 
vastly  greater  advantages  in  a  crntrnl  organization  that  will  always  decide  questiooa  upon 
their  merits,  and  with  all  the  !>kill  that  the  central  system  can  furnish." 

The  sanitary  district  now  repraeenked  by  the  township  of  Grcenburg,  and  which  once  did, 
and  will  soon  again,  embrace  Mount  Ileasant,  U  a  district  of  peculiar  importance ;  not  so 
much  for  rewwns  of  an  inherent  origin,  a^  for  those  which  spring  from  Its  intimate  suburban 
relation  to  the  larjjest  city  and  grcatci^t  «caport  of  the  continent. 

^  This  district  has  been  under  the  observation  of  itie  Metropolitan  Health  Commissioner?, 
through  their  regularly-appointed  Sanitary  Inspector,  from  the  spring  of  1866  to  the  present 
ttmCf  with  no  greater  interrupUon  in  the  term  of  continuous  official  duty  than  was  necessary 
to  effect  a  reorganiwition  of  the  local,  or  rural  branch  of  the  sanitary  service.  In  Greenburg 
the  ecrvlces  of  the  medical  gentlcraca  originally  appointed  were  retained.  This  localir^ 
centre  of  influence,  emanating  from  the  greater  centre  of  influence  and  authority  in  uutteni 
pertaining  to  the  public  health,  in  and  around  the  metropoli5,  became  at  once  an  nctunl, 
though  not  fully  realized  or  recogniied,  substitute  for  all  ofliciul  operotiona  of  a  sanitary 
nature,  commonly  prescribed  by  the  town  authorities.  The  recognition  of  this  fact  has  been 
delayed  through  adverse  influences  of  a  political  and  partisan  nature  rather  than  through 
any  seosc  of  the  superfluousnesa  of  such  a  power,  or  of  the  unsuitableness  of  the  method 
adopted  for  maintaining  and  expressing  the  (tame.  The  Metropolitan  Board  is  in  possession 
of  at  least  two  documents  expressive  of  the  desire  that  its  influence  and  authority  should  be 
practically  felt  in  Grcenburg,  and  each  of  these  documents  is  signed  by  many  citixens 
of  the  cultivated,  wealthy,  and  Urgcst  tax-paying  class.  The  Board  has  also  two  documents 
praying  for  relief  from  these  influeuces  and  operationi^,  on  the  ground  of  their  osclcssneES  and 
expense,  and  these  appeor  over  the  signatures  of  the  official  authorities  of  the  township,  and 
of  three  or  four  realdent  physicianf,  whose  opposition  \a  no  greater  toward  the  local  In- 
spector than  toward  the  Metropolitan  Board  itself,  Iwing  based  upon  motives  strictly 
partisan  and  puUtical.  Any  deuial  of  this  ai^sertion,  as  evidence  ngainsi  Ita  absolute  verily, 
will  fall  to  the  ground  In  the  light  of  the  abundant  corroborative  evidence  everywhere  to  be 
found.  When  tliese  embarrassments  to  the  full^  power  and  enterprise  of  the  Metropolitan 
Board  tiliall  no  longer  exist,  then  will  be  exhibited  the  same  active  interest  and  ceaseless 
determination  to  effect  sound  sanitary  conditions  in  the  country  districts  that  are  witnessed 
in  the  cities  of  New  York  and  Brooklyn. 

The  Board  has  all  the  plans  and  appliances  foracUvo  operations,  and  only  needs  local 
cooperation.  A  spirit  of  grateful  submission  must  prevail  in  order  to  secure  the  bleiisings 
of  a  rational,  wcll-direeted  guidance,  and,  tf  need  be,  of  a  wholesome  restraint  in  all  matters 
looking  toward  the  perfection  of  public  and  private  hygiene.  The  laws  of  health  must  not 
only  be  proclaimed,  and  correctly  interpreted  by  competent,  trained  outhoritr,  but  must  l>c 
vigorously  and  impartially  cnforee<l,  not  less  for  private  and  personal,  than  for  public  and 
general  welfare.  All  good  citizens  should  feel  it  to  their  honor  to  yield,  not  passively,  but 
actively  and  generously,  to  ercry  effort  put  forth  for  the  attainment  of  these  great  objects. 
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£&rly  in  the  history  of  the  sanitary  Bcnloc  in  thta  district,  when  the  flr^t  systeroatfe 
work  was  being  done.  And  the  time  had  not  he^n  quite  sufficient  to  enable  the  diss&tUfied  to 
organize  any  considerable  and  palpable  opposition  to  the  action  of  the  MctmpoHt&n  Board, 
rery  much  of  essential  practical  work  woa  accompltshed.  No  thought  of  failure,  or  evea  of 
rmbarra^fimcnt^  in  the  matter  of  r^ng  money  by  town  appropriations  for  tlie  payment  of 
the  aalary  of  the  local  officer,  and  other  expenses  of  the  sanitary  service,  bad  for  a  moiaent 
occurred  to  the  Board,  mcMt  eeriainly  not  to  the  retident  Inspector. 

Not  far  from  fifty  weekly  and  pemi-weebly  reports  were  sent  from  this  district  to  tfac 
Sanitary  Superiatendent  during  the  summer  of  1806,  giving  detailed  accounts  of  all  ntdMnoea 
found  and  abated,  and  of  facU  of  a  sanitary  nature  which  the  Board  was  entitled  to  know. 
Not  all  the  fac(£>f  by  any  mean?,  aa  the  work  bad  been  too  recently  begun,  and  the  me&as 
of  acquiring  sanitary  and  ntal  statbtics  were,  as  yet,  too  luipcrfeclly  elaborated.  Tb«  ex- 
cellent system  Inaugurated  at  that  (imc  eould  not,  of  course,  be  preserved  after  it  hod  been 
discovered  that  the  Board  had  been  serving  the  public  in  this  district  under  the  diatiici^ 
official  protest  I  say  offiAal^  in  order  to  define  the  precise  complexion  ef  the  resistaiiee 
manifested  to  the  juHsdiction  of  the  Metropolitan  Board,  inasmuch  as  the  jmjpU  neither  could 
nor  would  share  in  the  protest.  Though  the  workcould  not  bo  eo  methodically  pcrformct^^^ 
in  the  absence  of  local  encouragement  and  a  pledged  pecuniary  consideration,  it  was  nol^B 
abandoned.  The  people  continued  to  make  their  complaints  of  nulsoncca,  and  of  pUoel  ^i 
deemed  dangerous  to  life  and  bcaUh,  just  ns  they  bad  been  invited  to  do  when  the  sanitary 
field  waa  first  occupied  by  ihc  Metropolitan  forces  in  1666,  and  with  results  (to  them)  quitft 
as  satisfactory  as  at  first.  The  consolidated  report  of  services  performed  duiing  the  summer 
of  1866  in  this  district,  then  composed  of  Greeuburg  and  Mount  Pleasantf  shows  the  results 
of  systematio  sanitary  labor.  ^ii 

The  items  of  special  Intcrcflt  concerning  this  Iiihor,  briefly  stated,  are  as  follows :  ^H 

Average  distance  travelled  each  day,  in  the  line  of  official  duty,  about  twelve  mllea.  ^H 

The  entire  district  trarcrsed  once  a  month.  Keasurca  adopted  to  be  kept  informed  flf^| 
any  thing  needing  official  attention  in  distant  parts  of  tho  district,  at  times  when  not  under  ^^ 
official  observation.  This  sanitary  di.<tlHct  was  the  only  one  in  Westchester  County,  or  in- 
deed of  all  the  rural  districts,  which  had  been  free  from  infectious  diseases  during  the  somr^H 
mer  of  1866,  and  this  fact  is  believed  to  be  owing  to  the  tiuccess  of  extraordinary  aaiUtaiy^H 
vigilance  on  the  part  of  the  MotrupolUan  Board  and  its  own  appointed  agenuiea  for  the  prci^^l 
ervatiou  of  the  public  health.  ^^k 

Separate  premises  carefully  ins|>ected,  and  individuals  or  families  appropriately  oouii> 

selled  on  hygienic  subjects l.lOfl  ^j 

Streets  nce<11ng  clcnn^inj?,  grading,  or  draining,  or  all  of  these  improvement! 1S]^| 

Drains  and  gutters  found  defective,  choked,  uncovered,  or  terminating  improperly  ....        Ti^H 

Drains  needed  upon  premises  not  so  supplied ^'V'^l 

Oesspooli^  filled,  uncovered,  or  otlierwise  imperfect 5^^ 

Cesspools  needed  upon  premises  not  supplied 830 

Privies  needing  cleaniiing,  emptying,  repairing,  or  removing 86 

Stables,  cattle-yards,  and  sheds,  unclean  and  offi^nsive 58 

Ilog-pens,  dirty,  undrtiined,  unfioored,  and  highly  offisnsive 81 

Garbage  and  decaying  rubbish  heaps SO 

Manure  heaps  (some  being  the  accumulation  of  two  or  three  years) 18 

Slaughter-houses  kept  in  an  uncleanly  condition 8 

Dead  animals  abamloucd  unburied , 

Buildings  and  separate  apartments,  hioludtng  cellars— dirty,  vet,  or  badly  ventiUted.. 

Schools  and  other  public  institutions  Inspected 

Bone-boiling  establishments,  and  otlicr  industries  of  an  offbnsive  oharoctor 

Quagmire?,  mud-hok'S,  cisteros,  wells,  etc.,  inspected,  and  dwellings  renderi'd  offirnsivo 

by  the  keeping  of  live  stock,  complained  of 48] 

Personal  nuisances,  stngnint  water,  quarries,  stairways,  platforms,  ete^  in  conditions 

dangerous  to  life  or  health 

Submerged  lots,  excavations,  and  mii»celhiueou8  nutfances 
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Aa  no  nuisknccs  were  inspected  tii&t  verc  not  invanably  retnspccted  at  first  vitlun  a  foil- 
night,  and  oTtcnrard  n-illiia  tun  dajs^  this  plan  altraya  duubluJ  itnd  trebled  the  amount  uf 
work  perrormed,  as  represented  bj  the  foregoing  fignrcs,  and,  when  abatement  waa  ordered 
by  the  fioard,  the  work  was,  in  certain  coses,  even  more  than  quadmplod. 

Djjturbanecs  in  the  rcgiilaiity  aud  precision  of  the  Inspector's  work  were  not  for  causes 
already  giTen,  as  fully  developed  in  1807,  as  in  1848  and  1809;  hence  the  record  of  1867 
bears  a  respectable  likeness  and  relation  to  that  of  1860.  The  difference  in  the  thoroughness 
and  Ttluo  of  the  Banitory  Berrioc  between  the  years  that  preceded  18G0,  and  the  later  yean*, 
is  simply  the  dliTerence  between  the  action  of  a  few  individiuib,  here  and  lhert\  who  chose 
to  make  their  own  inspections  and  complaints,  on  grounds  more  i>r  less  just  and  reasonable 
according  to  their  own  indiriduol  measure  of  intelligence,  prejudice,  and  temper,  and  the  ac 
tion,  on  the  other  hand,  of  a  duly-qualified  sanitary  officer  who  goes  without  inriuillon  to  all 
places,  seen  all  the  ill  conditions  of  a  plnce  or  a  neighborhood,  not  as  personal  or  private  of- 
fences,  but  as  factors  of  greater  or  less  importance  in  their  influence  upon  the  health  and 
vell-bdng  of  the  community. 

It  Burely  cannot  be  difficult  for  any  thinking  person  to  decide  betwcen.the  relative  worth 
and  efTci'tivenesa  of  the  two  systems,  and  the  tliinking  people  of  this  district  may  have  their 
choice  of  either,  if  they  will  but  make  tlieir  choice  known  in  term?  that  will  indorse  and  ratify 
the  operations  of  the  Hetropolilan  Board  of  Health,  and  silence  forever  the  sensctes?)  oppo* 
sition  of  oU  economists  and  local  malcontents. 

The  greatest  good  of  man  is  the  healthy  fulfilment  of  the  functions  of  his  nature,  har- 
monized with  the  condition?  of  his  place  and  destiny.  Can  there  indeed  be  any  other  good 
for  man  besides  this  ?  The  study  of  means  and  methods  of  securing  this  end,  and  of  estab- 
lishing the  general  fruition  of  it  among  mankind;  the  study  of  the  obstacles  tlmt  prevent  its 
common  realization,  and  of  the  woys  of  removing  them ;  In  a  word,  the  study  of  the  cause?, 
conditions,  and  treatment  of  human  health  and  disease,  bodily  and  mental,  private  and  so- 
cial, is  the  highest  possible  branch  of  scientific  InTcstlgation.  Therefore,  let  it  be  our  part 
and  miiision  so  to  study,  and  so  to  aid  tlie  study  of  our  common  hoppiness  and  welfare,  that 
wo  shall  never  have  cause  to  lament  having  done,  or  having  left  undone  that  i^'hicb,  in  its 
essence,  might  even  be  regarded]  as  an  interference  and  obstacle  to  the  complete  and  perfect 
accomplishment  of  the  great  mission  of  our  lives. 

Respectfully  submitted : 

GEORGE  BATLES,  M.  D., 

Aa$islaTU-6(tniiary  Iitspedor* 
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SMALL-POX  AND  VACCINATION. 

DrBiNG  the  twelve  months  eD<]iug  October  3,  18G9,  tlicre  were  107  d< 
by  smali-pox  in  New  York,  .ind  10  in  l^rooklyn.    Tho  mortality  from  this  mal- 
ady  ia  New  York  is  classified  ns  follows: 

Table,  shmeing  the  mortality  from  Small-poz^  ond  the  number  of  e<uea  treated  in 
the  SimtU-pox  Uotpital  ami  in  City  dtoelling9^  for  the  year  ending  October^, 
180n. 
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Thia  Tccopd  shows  cunclnaivcly  that  tho  loathsome  contagion  of  smnll-pox        ■ 
ha»  Tiot  only  been  threatening  in   the  harbor,  but  has  oUo  been  i>re«3nt  and  ^H 
troublesome  within  the  city.     There  died  in  hospital  and  in  dii-elfin^  107  per-  ^^ 
sons,  and,  of  these,  60  were  cliildren  under  five  years  of  age.     The  sources 
wbcnce  the  Jrimall-pox  Ilospitnl  on  BlackwclPs  Island  receives  its  patients  are 
various,  for,  excepting  a  npeeiai  ward  at  the  Kings  County  Almshouse  Ilospital, 
it  is  the  only  inatitution  in  which  this  disease  is  treated  within  the  MetropolitJin 
District;  and,  not  only  are  the  sick  from  shipboard  ^ent  to  its  ward^,  but  all 
cmij^nts  tliat  come  under  the  care  and  direction  of  the  Coram  issionerd  of  Em- 
igration at  Castle  Garden.     The  subjoined  atatiftlics  of  that  hoRpiLal  for  the 
twelve  months  ending  September  30,  1809,  should  be  examined  here. 
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The  foregoing  abstract  requires  no  other  explanation  than  lliis,  viz.,  that, 
antler  the  laws  i-clating  to  Quarantine,  all  persons  arriving  in  the  harbor  of  New 
York  with  sniaU-pox  must  ho  sont  to  the  small-pox  hospital  at  Blackwoirs  Isl- 
and; also  that  the  Commissioners  of  Charities,  who  have  charge  of  that  hos- 
ititalj  receive  all  cases  of  this  disease  sent  thither  by  the  Board  of  Ucalth,  or  by 
the  Commissioners  of  Emigration. 

The  atfltistics  of  small-pox  which  has  occurred  in  the  city  and  been  brought 
under  the  immediate  cognizance  and  official  direction  of  the  Board  of  Health 
in  the  past  year,  arc  as  follows : 


Tablr,  shoiein^  the  ntimhrr  0/  Death*  J)rom  Small-pox  in  the  no9piinl^  and  the 
vumher  in  Dwellinff-houBe*^  the  number  of  Cau»  reported-,  and  the  number  0/ 
Dtrelling-hmieei  in  which  Small-pox  occurred^  hy  Quartere^  for  the  year  ending 
SepUmher^,  1B60. 
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Moat  of  the  593  cases  of  this  malady  occurred  in  crowded  tenement-houses, 
where  an  nvcracjo  often  or  more  fiimilies,  and  of  forty  or  more  persons,  reside; 
yet  the  averajye  namber  of  cases  in  each  of  t!ic  bouses  in  which  the  contajjion 
was  discovered  was  only  1.35.  Our  records  show  that  there  were  310  houses 
in  which  only  o  sint^le  ca^e  occurred ;  50  in  which  two  only ;  10  in  which  three, 
and  29  in  wliich /m<r  or  more  cases  occurred.  Cashes  were  found  in  168  streets 
in  the  city.  Besides  these  503  cases  that  were  discovered,  and,  for  the  most 
part  wore  reported  to  the  Board  by  medical  attendants  as  the  law  rcqoiree, 
there  probably  wore  a  number  of  mild  cjises  of  varioloid  iliat  did  not  become 
known  to  the  sanitary  officers.  With  exceptions,  snch  cases  are  believed  to 
have  been  exceedingly  light  in  chnracter,  and  unattended  by  jihysicians;  but 
we  now  have  evidence  that  in  a  few  instances  of  this  kind,  with  ignorant  or 
reckless  exposure,  centres  for  the  diffusion  of  eontaarion  were  established.  In 
150,000  domiciles  of  the  humble  classes  in  the  metropolis,  this  result  seems  to 
have  been  inevitable.  Indeed,  had  not  the  incoqwrated  dispensaries  br<»ught 
many  coses  to  our  attentioa  among  the  extremely  poor,  no  knowledge  ofthcrn, 
in  numerous  instances,  would  have  reached  us  until  the  death-record  would 
have  discovered  them. 

Until  October,  1868,  there  had  been  scaR-ely  a  hundred  cases  of  small-pox 
reported  (living)  to  the  Board  of  Health  in  the  two  and  a  half  years  succeed- 

*  The  onmber  of  hotuea  In  which  enuU-pox  actually  occanvd,  daring  the  rear  for  whicli  Iho  aboTO 
ubnliitlon  le  mado,  was  410 ;  the  dlvcrepcncy  It  explained  hy  tho  tnei  that  the  disease  occnrred  In  the 
•UDebOQMln  dlffereot  qnartcn  pf  the /ear. 
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ing  the  general  sweep  of  tlio  contagion  in  1864-65.  The  following  record 
shows  tho  number  and  result  of  cases  of  small-pox  entered  upon  oar  books 
weekly,  in  the  year  ending  October  1,  1869. 
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Smalt-pox  in  Quarter  ending  DeceinberZl^  1869, 


8MALL.P0X 

OcroDEB. 

NoVEsfum. 

DETBlTBCn. 

TOTAt. 

Wtfok  (rndtng 

0 

16 

S9 

M 

B 

la 

» 

n 

_ 
4 

11 

la  1  SB 

81 

Total  Ca^es 

« 

10 

9 

S8 

s 

M 

4S 

U 

1 

m 

Tl 

a 

86 

101 

ft 

oes 

DoatliB  ia  Hospital 

8 

Dcathi  Id  DwelUnK* 

■• 

•• 

1 

1 

4 

» 

" 

IS 

9 

17 

ifi 

11 

14 

101 

Tol«^l  P^ftthfl. 

•■ 

■• 

1 

1 

4 

s 

11 

« 

10 

17 

90 

11 

1« 

109 

I 


Seeing  the  evidence  of  increase  in  tbe  contagion,  the  attention  of  tLo  Board 
was  called  to  ihiB  fact,  and  to  tbo  duty  of  inciting  general  interest  iu  vaccination, 
in  December,  1868,  and  again  oailj  in  Fubruary,  six  weeks  later.  Tbo  Board 
ordered  a  pnblic  announcement  of  its  adWcc  to  all  classes  to  attend  forlbwitli 
to  tbe  duty  of  vaccination.  This  bulletin  was  posted  tbrougbout  both  cities 
find  gave  the  list  of  places  and  lioui-s  in  which  gratuitous  vaccination  would  he 
offered.  But  the  classes  and  individuals  that  most  required  protoelvou  from 
BDoall-pox  wcro  not  generally  reached  by  this  kind  of  information  and  advice. 
It  soon  became  apparent  that  house-to-house  inspections,  and  the  gratuitous  ap- 
plication of  vaccine  virus,  ranst  be  reaortcd  to.  Though  early  in  April  it  was 
hoped  that  the  contagion  was  effectually  restrained,  the  fact  was  apparent  be- 
fore the  middle  of  May  that  nothing  bhorl  of  a  rapid  canvasising  of  ibe  entire 
city  by  medical  officer?,  to  advise  and  to  vaccinate,  would  suffice  to  meet  the 
spreading  of  the  disense.  The  records  of  the  j*mnll-pox  hospital  for  May  sliow 
what  were  the  several  sources  of  peril ;  83  emigitrnts  wore  sent  frou;  tlio  ships 
at  Quarantine  with  small-pox,  13  others  were  scut  through  Gaatle  Garden  Emi- 
grants' Depot  from  the  city,  or  from  Ward's  Island,  and  47  otber  patients 
were  sent  by  the  Board  of  Health  from  the  city,  making  a  total  of  143  patients 
admitted  to  that  hospital  in  the  mouth  of  May. 

From  the  beginning  of  Febmarj',  and  until  new  measures  became  necessary, 
every  house  and  group  of  houses,  ta  wbich  the  disease  appeared,  was  inspected, 
and  all  the  persnns  that  were  found  unprotected  against  Kmall-pox  were  vaccin- 
ated by  Ifie  Sanitary  Inspectors ;  and  the  observations  then  made  went  to  prove 
that  from  5  to  12  per  centum  of  tlie  inhabitants  in  particular  Socalities  were  at 
that  tijuo  nn  vaccinated.  When,  in  May,  the  presence  of  the  contagion  was 
found  lurking  in  nearly  one  hundred  diflerent  places  in  the  city,  and  the  most 
favorable  season  for  general  vaccination  had  arrived,  tbe  Board  unhesitatingly 
adopted  the  necessary  means  for  offering  this  boon  from  house  to  house.  After 
two  weeks  of  preparatory  measures  relating  to  the  stock  of  virus  aud  the  dis- 
tribution of  labor  liad  elapsed,  sixty  asaistant-sanitary  inspectors  were  added  to 
the  corps  of  medical  oflBcen,  and  the  entire  force,  numbering  eighty  physicians, 
proceeded  to  the  task  of  bouse-to-house  vaccination. 

During  the  two  or  three  weeks  preceding  the  beginning  of  the  general  vac- 
cination, several  inspectors  were  daily  employed  in  vaccinating  the  families  in 
the  teneuients  and  contiguous  dwellings  wherever  small-pox  appeared.     But  the 
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rajtiil  and  ptcaltliy  spread  of  the  contagion  proved  that  this  effort  alone  would 
not  arrest  iU  progress.  TIju  more  general  effort  began  none  too  soon,  and  it 
waa  fortunate  that  at  the  1st  of  June  an  adequate  supply  of  virus  was  at  oar 
command.  It  was  also  the  fortune  of  the  Board  to  find  thatai)y  required  niiin- 
ber  of  accomplished  physicians  were  ready  to  enter  upon  thl*  task.  Yet  ix 
was  deemed  inipossihlc  to  make  thiR  systematic  work  quite  complete  frona  hooBO 
to  house,  in  every  section  *jf  the  city,  before  the  beginninjcr  of  July.  It  was  ex- 
pected that  a  larger  class  of  private  residences  would  necessarily,  and  with  good 
reason,  be  omitted,  after  public  interest  in  the  duly  of  vaccination  had  been 
suitably  awakened.  More,  however,  was  actiudly  neooniplished  than  had  been 
auticiputed,  and,  at  the  beginning  of  July,  there  remained  only  a  small  portion 
of  the  entire  mnsa  of  the  poorer  classes,  to  whom  vaccination  had  not  l>een  gra- 
tuitously oflVrcd  in  their  own  tenement^;,  Tlie  eastern  margin  of  the  city  fr^in 
Broorao  to  20th  Streets  was  less  completely  vaccinated  than  other  tenement  dis- 
trict^*, and  this  was  mainly  for  reasons  peculiar  to  the  population  and  its  un- 
paralleled overcrowding. 

As  the  experience  acquired  in  this  work  may  be  practically  useful  to  the 
snnitaty  authorities  of  other  cities  and  towns,  wo  give  the  following  brief  out- 
line of  the  plan : 

(1.)  Tlie  stock  of  fresh  and  effective  vima  was  provided  for  by  the  aid  of 
the  several  Dispensaries,  their  vaccine  physicians  having  been  invited  to  join 
in  the  etFort  to  start  and  maintain  a  stock  of  virus  that  ehrtuld  possess  the  most 
perfect  nttributeSj  to  bo  secured  by  means  of  strict  observance  of  the  niles  that 
Dr,  Jenncr  gave  for  this  purpose.  AVitli  this  object  in  view,  the  Dispensary 
physicians  generally  joined  in  our  couneils  on  the  auhject,  and,  when  the  house 
to-house  hibors  began,  tbey  maintained  a  daily  stock  of  fresh  and  superior 
vaccine  lymph,  taken  upon  quills  in  the  common  way;  and  these  chargo<l 
quills  or  slips  were  scnipulously  inspected,  as  well  as  m.^ny  of  the  forming  or 
full  vesicles,  by  Dr.  E.  H.  Jaiie>?,  the  Sanitary  Inspector,  whom  we  bad  assigned 
to  this  duty.  Any  charge  or  point  of  vaccine  that  exhibited  a  stain  or  any  dc 
gree  of  opacity  was  cast  aside  as  unfit  for  use.  The  report  by  Dr,  Janes,  for 
the  corps  of  Inspectors,  as  submitted  l>ercwith,  sufficiently  expliuna  tbo 
methods  of  the  daily  inspection  and  difitribution  of  virus.  Perfect  vesicles,  an 
absolutely  fresh  condition  of  all  charges  of  tho  lymph  when  applied  (nercr 
more  than  forty*cight  hours  from  the  vesicle),  cool  and  dry  packing  of  tho 
vims  in  store  (on  quill-points,  packed  on  diy  cotton  floss,  in  tight  bottles,  and 
kept  nt  a  temperature  of  about  40*  Fahrenheit),  and  tho  employment  of 
clean  neiY  lancets,  the  avoidance  of  the  use  of  vaccine  crusts,  and  the  careful 
advice  of  the  Inspectors  while  recommending  and  performing  vaccination,  con- 
stituted tho  essential  means  of  euccesa  that  attended  this  effort  to  give  vacci- 
nation in  a  perfect  manner.* 

*Tb0  ntbjolnod  card  of  Inrtructinnii  to  the  corps  of  Tacdnftlon  givci  the  leadini;  Biif;g«st)OQi 
which  tboaeolBccn  presented  to  fiinillies: 

"METROPOLITAN  BOARD  OF  HKALTll,  MAT  81,  I3C&. 
"  Jiutea  Otaen*d  In  Ciffering  Frte  Vatxination. —hcl  every  family  know  that  the  McLropoKtan  Boftrd 
of  nealth  ofllTB  to  Vaccluate  every  pernon  tn  Uie  City  of  New  York  who  neoda  YacclDBtlon ;  and  thai 
all  who  cannot,  or  will  not ,  go  to  their  family  Plij^lcbn  or  to  the  Dispensary,  ehould  accept  this  Fno 
YaOCtDAtlOD. 
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No  confusion  or  einbarrassmeut  attended  this  work  of  vaccination,  so  far  ns 
concerned  the  organization  and  methods  employed.  Tiicrc  were  nineteen  In- 
spection Districts,  and  each  of  the  permanent  District  Inspectors  was  made  re- 
ftpoDBible  foi*  the  work  in  his  district;  and,  aa  he  and  each  a«si^tant  'were  fur- 
nished with  a  district  ranp,  with  street  and  Mock  diagrams,  with  cacli  phvsi- 
cian^s  line  of  labor  defined,  it  was  easy  for  them  to  keep  pressing  onward  until 
every  house  and  Mnok  was  canvassed  and  the  task  completed.  But  to  visit 
every  tenement  in  tlie  metropolis,  and  offer  free  vaccination  and  the  advico 
wtich  the  Board's  officers  conveyed,  required  great  patience  and  physical  en- 
durance— far  greater  than  the  rate  of  pecuniary  compensation  would  reward. 
Nearly  one  hundred  and  seven  tliousaiid  fmnilieK,  and  thirty  thousund  houses, 
were  visited  by  these  ofHccrs,  and  not  much  tess  than  half  a  million  of  tbe  in- 
habitants of  the  city  were  in  this  manner  brought  under  some  sort  of  personal 
inspection  or  inquiry  witit  reference  to  the  evidence  of,  or  necessity  for,  vacci- 
nation. Upward  of  thiily  thousand  persons  were  vaccinated  by  these  officers, 
and  of  those  vaccinations  they  presci-ved  records  of  more  than  29,000.  This 
ta?k  was  performed  in  four  weeks,  by  eighty  Inspectors,  twenty  of  whom  were 
able  to  give  less  than  half  their  time  to  this  housc-to-houso  laborj  owing  to  the 
pressure  of  the  ordinary  duties  of  the  Board.  About  two  thousand  one  hun- 
dred and  seventy-six  days  of  labor  were  devoted  to  vaccinating  in  families  and 
school-rooms,  and  the  average  nnmber  of  families  visited  by  each  IrrKpector 
daily  wna  a  Httlo  more  than  sixty-eight.  Nearly  thirty  thousand  houses  were 
thus  visited,  of  which  nearly  twenty  thousand  were  tcnement-hoQses,  and  the 
dwellings  of  tlie  poorest  classes, 

n»esc  results,  and  a  reference  to  the  methods,  are  given  to  show  how  practi- 
cable it  is  to  make  rapid  and  effectual  work  in  house-to-house  vaccination  in  a 
great  city,  when  adequate  means  are  at  hand  for  procuring  and  distributing 
daily  t{  fresh  and  ample  stock  of  vaccine  lyniph.  It  may  be  remarked  here  alao 
that  in  this,  and  nil  similar  labor,  in  which  sanitary  oftiocrs  have  to  make  bysto- 
matic  progress,  or  records  in  any  undertaking,  in  the  dwellings  and  blocks  of  a 
city,  the  use  of  district  and  block  maps  is  an  indinpensablo  means  of  preventing 


^'  Let  nothing  b«  Mid  to  Intlmldite  or  cocrco  tho»e  vbo  botitAto  to  recolvo  TocclnaUon ;  bat,  itato 
to  all  who  need  t»  be  urgod.  that  Bioalt-pox  U  provalent  In  the  city,  fliitl  among  tlic  cr-owda  of  immi* 
grants  daw  arriving,  and  that  all  [>enonfl  BhoDid  be  protected  by  Vaccination. 

"  lu  tenomcnt-botuei,  and  among  all  c1ae«cft  of  the  poor  or  IgnoniDt,  lot  there  be  no  Ikllaro  In  tbiB 
work  of  Vacclnalion. 

"  RcTJUclnatc  la  all  casea  wbero  yon  deem  It  deftlrablc. 

''In  prt^'ate  dwelling,  Rticure  Iho  thormtgh  Vaccination  of  every  servant.  Urgo  tbo  other  mcmbori 
of  tho  botiiiehold  to  bo  Vaccinated,  and,  wherever  opportunity  offeni,  explain  the  duty  and  efBcacy  of 
Vaccination. 

**  If  you  dlscoTor  a  case  of  Small-pox  not  already  reported  to  tbo  Board  of  Health  (a  Hit  of  all  caies 
known  in  each  dii*trict  bolni;  given  dally),  telegraph  to  tho  Banltary  HnporlDtcncIent  rrom  the  nearest 
p<^ce-statlon ;  and.  If  the  case  la  attended  by  a  phydclan.  confer  with  him  jinmedtatcly.  and  have  him 
arrange  for  tbe  proper  qnarantlne  and  dlalnfoctlon.  The  Superintendent  will  Immedtatoly  provide 
IbrthiadQty,  nnless  properly  altentJed  to  by  tbe  physiciAQ  and  thmlly. 

"  Voediu  Hnw.— Tbe  Local  Sanlrary  Officer,  in  csach  of  the  nineteen  dletricta  respectively,  Is  charged 
with  the  duty  of  fcmlflhlnc;  a  iupply  of  frosb  vtmi  daring  the  forenoon  of  each  day,  at  an  boor  and 
place  to  bo  agreed  npoa  In  each  district. 

*'  Jfo  other  vlraa  except  that  Inspected  and  approved  at  the  Sanitary  Sapor  Intend  en  t'a  Office,  and 
by  the  Dietrlcl  Sanitary  OfDcer,  l»  allowed  to  be  mud. 

"  Kamc,  age,  and  residence  of  each  person  Vaccinated,  and  name  of  each  family  to  whom  Vacclna- 
tfam  waa  oCbred,  whether  tho  offer  was  accepted  or  not,  mast  be  recorded,  together  with  ttie  dole. 

"  E.  IIABTIIS,  Sanifory  SupeHiitrAdarU." 
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confasion  and  iocoraplcteness  in  the  work.  This  fact  was  illnstrate<l  in  tbe 
commencement  of  the  jreneral  vaccination,  ■when  the  Infipectoi*s  were  directed 
to  be^iii  their  task  at  tiic  last  foci  of  contagion,  then  one  hundred  in  number, 
and  work  outward  to  the  completion  of  their  respective  districts. 


SOUIICES  OF  DEFECT  IN  THE  WOUK. 

The  chief  defects  in  this  work  consisted  in  :  (1.)  The  Inspectors'  ac^'Cptance 
of  promises  from  parents,  and  others,  to  immediately  call  in  tlie  family  physi- 
dan  to  vaccinate^  or  to  take  the  onvaccinated  to  the  DiapenAary ;  (2.)  the 
ignorant  refusal  of  some  parents  to  permit  vaccination  in  their  families;  (3.) 
"alSBence  from  Iiome,  or  ahseuco  from  school,  wlien  vaccination  was  oflfered ;  and 
(4.)  the  occasional  failure  of  the  operation,  while  urgency  to  canvass  the  whole 
district  forl>ade  the  rcinspection  necessary  to  prev«nt  this  class  of  failures. 

Private  families  were  visited  and  advised  at  tlio  bogiuuiajj  of  the  canvass- 
ing, until  perhaps  five  tliousand  private  residences  liad  received  such  visits* 
But  as  soon  &9  tlio  intelligent  classes  had  bcoome  suiEeieutly  aroused  to  the 
duty  of  vaccination,  this  class  of  the  population  received  no  further  attention, 
except  when  in  tbe  immediate  foci  of  contagion.  The  zeal  of  the  family  phy- 
sicians had  to  be  trusted  to  complete  whatever  more  vaccinating  was  required 
in  private  residences. 

CONDITIONS  OF  SUCCESS  IN  rUBLIC  VACCINATING. 

Quality  of  Lymph. — The  care  exorcised  in  taking  and  prescr^'i^g  vaccine 
virus  was  justly  regarded  by  the  medical  officers  ns  the  bigliost  of  all  duties  in 
this  public  vacciuatiou.  The  method  by  wliich  tliL'  bighoRt  (juality  of  lympli 
was  scoured  will  bo  found  described  in  the  annexed  report  by  Dr.  Janes,  the 
Inspector  of  vaccine  vims.  The  stock  of  lymph  had  been  under  careful  rcpro- 
pagation,  with  reference  to  the  perfecting  of  its  quality*  from  February,  until 
this  vast  denmnd  was  made  for  a  daily  snpply.  Early  in  March,  the  Dispen- 
saries undertook  in  concert  to  cultivate  their  stock  of  lymph  with  great  care, 
and  at  the  end  of  May  there  was  a  large  number  of  perfect  vesicles  maturing 
daily  from  which  to  select  the  cliai-ges  of  lymph  required.  Arm-t«>arm  vacci- 
nation was,  of  course,  impracticable  in  tliis  pul>lic  work,  but  the  highest  degree 
«f  purity  and  freshness,  of  .whatever  virus  was  used,  was  secured  by  the  methods 
mentioned  in  Dr.  Janes'  report.  Much  might  bo  profitably  said  regarding  the 
means  by  which  the  highest  protective  attributes  or  quality  of  vaccine  and 
lymph,  or  stock  for  ropropagation  of  vaccine,  can  be  secured,  but  all  this  was 
so  wisely  studied  and  well  stated  by  Dr.  Jenner  that  no  other  teachings  than 
his  need  ever  be  mentioned  on  this  subject.*     Ilia  rules  in  regard  to  selection 

•  At  n  lime  like  the  preecnt,  when  the  protecting  power  of  tlie  klne  pock  1«  doubted  and  dtspoted 
by  tanny  pcraonB  wbo  aru  anOimiliaT  with  Ihc  history  ae  wcU  as  tbe  art  or  VACclnatluu,  the  ftict  ftbould 
bo  known  that,  ftf  proved  by  Dr.  Jeunor  blmaelf^  ncgloct  of  a  fow  osnontlal  mlos  la  rupropa^atlcm,  s©* 
lectloD  and  keeping  of  the  vncclnc  lytnpb,  leado  to  Inevitable  depreckllon  and  losfi  of  the  normal  and 
perfectly  protoctlvo  attiibutca  of  vacclula.  ThiB  flnbject,  more  tb«D  any  otbor  coD&ected  with  tbe 
Kien^  and  practice  of  VRccInatloo,  and  with  the  permanent  tuefalncvs  of  tbe  dlBcorer}',  occupied 
the  thoaght«  and  (itndloti  of  Dr.  Jeoncr  darlni;  the  lost  twenty  ycura  of  hli  life.  And  now.  In  later 
yean,  experience  la  continually  PboMn;;  how  Important  Uioac  rtndlcs  were,  for,  aa  bad  been  said  by 
Mr.  Simon,  C*blef  Medical  Officer  lu  En^'Iand.  hu  may  U  bo  said  lu  the  United  S<atei>— "  MUtlous  of 
vacclnstlons  har«>  hean  made  with  lymph  not  paB«e»Blng  its  original  ondowmcnU."  In  a  suhscqucut 
accUon  of  tbl«  report*  wo  bIuU  agaia  advert  to  iMfl  Ikct. 
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and  freslincsa  of  vaccino  Ijttipli  have  been  strictly  adhered  to  by  the  medical 
officers  of  the  Board  in  this  work. 

It  is  wnrtliy  of  remark  that  the  iinnsual  ooolueas  of  the  weather  throitghout 
the  month  of  June  was  favorable  to  the  success  of  vaccinatioTi  nnd  tlie  avoid- 
ance of  accidents  from  local  irritation,  and  whatever  uahcalthful  conditions  arc 
incident  to  hot  weather.  It  was  the  opinion  of  the  inspectors,  as  stated  by  Dr, 
Janes  in  his  report,  that  '*The  proportion  of  cnsc^  in  which  unpleasant  symp- 
toms followed  the  operation  was  loss  than  the  usual  average  in  private  practice," 
also  that  the  very  few  instances  of  local  inflammation  which  chanced  to  follow 
the  insertion  of  the  vaccine  Ivmph  would  have  been  fully  as  numerous  and 
severe  from  any  similar  wounds,  irrespective  of  vaccine  virus. 

VACCINATIOy  IN  THE  PUBLIC  SCHOOLS. 

As  in  the  two  preceding  years,  the  Board  of  Education  was  consulted  with 
reference  to  effective  methods  of  securing  the  vaccination  of  all  pupils  and 
teachers.  The  School  Commissionera  approved  and  sustained  the  plan  that  wan 
adopted  by  the  sanitary  officers,  namely,  to  inspect  the  anus  and  records  of 
the  pupils  and  to  make  a  determined  effort  to  seuure  authentic  registration  of 
the  fact  of  vaccination  against  the  name  of  every  pupil  and  teacher  entered  in 
the  school  registers.*  With  a  view  to  efficiency  and  harniony  in  the  work  to 
be  performed  in  schools,  Dr.  F.  A.  Bun'all  was  detailed  to  the  duty  of  arranging 
with  the  trustees  and  schools  for  vacoiuntion  of  pupils. 

Dr.  R.  J.  O'Sulhvan,  a  public -spirited  school  officer,  also  successfully  under- 
took the  task  of  securing  general  compliance  with  the  bydaw  regarding  vaccina- 
tion in  the  schools  of  tlie  10th,  11th,  and  17th  Wards. 

Some  objections  to  vaccination,  on  the  part  of  a  few  schnol-raaster?!,  were 
occasionally  met  with,  but,  with  these  few  exceptions,  tlie  school  officers  acted 
a  noble  part,  and  did  much  to  prevent  popular  opposition  to  vaccination.  The 
report  of  Dr.  F.  A.  Burrall,  which,  with  tlie  report  by  Dr.  Janes,  is  herewith 
submitted,  correctly  sets  forth  the  facts  on  this  subject,  and  shows  lu  what  man 
ner  the  thorough  vaccination  of  the  pupils  was  secured. 

There  was  another  branch  of  work  in  schools,  and  assemblages  of  children, 
which  wo  assigned  to  Wm.  ('.  Robertas  M.  D.  This  comprised  a  certain  class 
of  charity  schools,  and  asylums  that  were  situated  a  little  out  of  the  course  of 
district  vaccinations.  Tlie  Juvenile  Asylum  near  High  Bridge  gave  the  largest 
number  of  unvaccinated  children,  nearly  one-third  of  the  entire  number  of  in- 


'  Ad  ftpproprlAtc  by-Law  ot  the  Board  of  EdacattoQ,  rcqalrlng  Ai  a  condltlan  of  admiuloD  to  tbe 
Public  8cboc»l8  Uut  OTvry  papll  and  Cciichcr  elull  present  aad  bB7e  recorded  In  tbo  scbool  reglater  tba 
OTidonco  of  tlielr  vaccLustlau,  Uail  for  years  exlatcd^  bat  was  practtcallj  Innperatiro,  rxc^pt  In  a  fsw 
of  the  schools.  The  sonlUrj  offlcers,  In  thctr  rlslts  to  tho  schools  dnrin^  th«  mnnih  of  June,  urged 
and  generally  eccnrcd  the  obecrroncc  of  thl»  by-lan* ;  and,  ivht-ruvcr  the  District  Tnulces  cooperated, 
they  secarcd  the  Immediate  vacclnatlou  urnll  ncprutcctcd  paplls. 

Tbo  by-law  aborc  rcfertud  to  roods  aa  fullows : 

' '  TACCtXATIOK. 

**  ScmoN  42.  No  pnpll  shall  bo  allowed  to  attrnd  any  schnoU  nor  shall  any  teacher  be  employed  In 
the  same,  anless  sach  pupil  or  teacher  has  been  vflcclnaTed.  E¥(?rr  principal  ofa  icbool  ibaU  roqalro 
•atliiniclory  uTiduuca  of  snch  v&cclnatlun  nn  a  reqalslt«  of  tbo  ndmlailun,  employment,  orcontlnoance 
of  a  popll  or  teacher,  and  the  principal  shall  also  enter.  In  tbe  rcKlsler  of  tbo  school,  the  dates,  aa  ttoar 
16  possible,  of  the  respective  raccluatlons  of  tite  pnpils  and  teadiere." 
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nrntes  of  that  oxcelJent  infttitution  being  fonod  tinvRccinated.  Upward  of  one 
hundred  were  vucciniited  there,  and  forty  other  children  of  the  same  class,  at 
the  House  of  Reception  for  this  clnss  of  offendera  and  vagrants,  in  13th  street, 
were  found  unprotected,  and  were  vaccinated  by  Inspector  Roberts.  He  visited 
refonuatory  aud  charity  schools  and  vaccinated  1,000  children.  Tlie  neglect  of 
vaccination  in  the  chililrcn  of  charitaMo  care,  as  in  different  clashes  of  families^ 
seemed  to  be  in  a  reverse  ratio  to  intelliffence  and  culture.  Tliis  fact  was  well 
exemplified  in  the  first  ragged-school  which  was  invaded  by  small-pux,  Tlie 
inspectors  found  and  vaccinated  one  hundred  that  up  to  that  time  had  never 
been  vaccinated,  out  of  one  hundred  and  fifty  pupik  Tliia  was  in  the  **  Shanty  " 
village  upon  llie  cliffs,  at  tlie  fiouthorn  border  of  Central  Park;  and  in  this  in- 
jitance,  as  welt  as  in  that  of  the  children  at  the  Juvenile  Asylum,  is  found  an 
illustration  of  the  quantity  anil  ilanefcrous  intermixing  of  unvacoinated  popnla- 
tion  that  serve  as  the  material  and  the  propagators  of  small-pox  contagion.  It 
IB  a  special  illimtralion  of  the  oft-r*'pe:ited  experience  of  evils  begot  of  poverty 
and  ignorance,  projecting  outward  to  the  more  favored  classes,  and  inflicting 
damage  to  the  whole  commuuity. 

In  whatever  light  the  ravages  of  eniall-pox,  and  the  protecting  power  of  vac- 
cination respectively,  nrc  viewed,  tlicre  can  he  no  sanitary  duty  more  plain,  and 
no  obligation  to  society  more  positive,  than  that  of  giving  to  every  individual 
the  benefit  of  perfect  vaccination.  Considering  the  universal  and  deadly 
diffusion  of  the  &mall-pox  contagion,  and  the  protecting  and  yet  harmlc?B  effect 
of  vaccination,  to  claim  the  privilege  to  deny  a  child  this  protection  is  to  claim 
the  right  of  (omissioDal)  infanticide,  while  to  restrain  and  deny  vaccination  to 
any  class,  or  even  to  neglect  it  in  iudividnals,  or  in  coniruunities,  is  practically 
to  encourage,  and  to  do  homicide,  by  disregarding  tha  voice  of  reason  and  ex- 
perience. 

This  view  of  the  duty  of  vaccination  makes  it  desirable  to  present  in  this 
report  the  leading  facts  upon  the  snnitary  aspects  of  Dr.  Jenucr'^B  great  dis- 
covery. We  first  present  the  following  abstract  showing  the  quantity  and 
distribution  of  this  disease  in  New  York  during  the  past  twelve  months : 

AnalysU  of  the  Small-jxa  Record  for  the  year  ending  September  30,  1860. 

Total  number  of  streets  in  which  small-pox  occurred 168 

"  "         houses         "  "  "         410 

"  «•         eases  *'  *»  "         *588 

Number  of  hooaes  in  which  only  1  case  occurred 319 

"  **  "  "     2  cases         "     50 

tt  «(  (i  U         «>  (1  Ct  1  j) 

11  tc  a  i(      ^      it  li  I  ^  * 

"            '*                "                  5  or  more    •*     11 

**            "        more  than  1  and  less  than  6  cases  occurred.. .  80       ■ 

Greatest  number  in  any  one  house 8       ■ 

Number  of  streets  in  which  only  1  case  occurred 75       ^ 

more  than  1  and  less  than  10  occurred. .  77 

"       10         **              20         '*       ..  14 

*  This  nninbor  muBt  bo  tocreaaed  by  &  to  bccoant  for  ceats  that  could  not  be  charged  to  any  faooao 
in  tbo  city,  bat  wero  fonnd  floating  about,  homclMa  and  slclc,  ttiafl  making  the  actual  total  of  cuea  6BS. 
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Number  of  streets  by  name  in  wbich  more  tlinn  20  occurred : 

Pitt  Street  cases 20 

West  16tL  Street  cnsea 30 

Tbe  bi&fory  of  tliese  593  cases  of  smnll-pox  in  108  streets  of  the  metropolis, 
and  distributiM]  in  uo  less  than  410  diflferent  Lougcs,  baa  been  particularly  in- 
stmetipe  in  regard  to  tbe  following  points  respecting  tbe  practical  application 
of  vaccination  aa  a  sanitary  measure : 

(L)  The  contagion  of  sumll-pox  obcya  certain  laws  tbat  ally  it  to  tbe  epi- 
demic kinds  of  disease; 

(2.)  Tbore  ia  no  reason  to  expect  tbat  this  pestilence  will  ever  be  Icept  sup- 
pressed except  by  the  agency  of  vaccination  ; 

(3.)  Tliat  the  doctriDCs  and  rules  which  Dr.  Jenner  taught,  concerning  tbe 
perfect  operation  and  ropropagntioE  of  vaccinia  as  a  propliylacUc,  arc  culpably 
neglected,  and  often  forgotten. 


I.  EPIDEMIC  SMALL-POX. 

Tlie  acknowledged  and  obvious  dependence  of  Tariola  upon  a  spcciho  con- 
tagion, and  tbe  concentration  of  the  intenfie»t  quality  of  this  poison  or  vims  in 
the  pustules  thrtt  ("onstitutc  the  outward  Bign  of  the  malady,  liave  led  many  to 
believe  that  whatever  epidemic  phenomena  may  at  limes  characterize  it,  are 
strictly  the  results  of  coutagiou.  Yet  no  one  would  pre&ume  to  olassilj'  small- 
pox with  the  contagion  of  eyphibs,  for  the  latter  seema  to  operate  exclusively 
by  iiioculalion,  or,  at  least,  by  absolute  contact,  and  that  contar^on  is,  moreover, 
not  a  fever,  but  an  enthetic  poison,  while  small-pox  is  a  specific  fever  and  obeys 
laws  that  ally  it  with  the  pestilences  which  spread  as  epidumics. 

Yet,  as  an  epidemic  and  as  a  pestilence,  it  may  be  proved,  as  wc  at  present 
believe,  that  this  disease,  like  cholera,  typhus,  and  several  other  pestilences,  be- 
comes epidemic  by  means  of  its  contagion,  or,  as  M.  Oeudrou  has  said,  **  Vepi- 
dimie  est  VtfftU  f^i  non  la  cause  de  la  contagion^'^  Whatever  extcnial  and  gen- 
eral conditions  in  nature  may  exist  at  diiTcrent  inten*alfl,  favoring  the  unusual 
prevalence  of  this  loathsome  disease,  the  chief  fact  to  be  noticed  is,  tbat^  except 
when  prcveutcd  by  vaccination,  there  are  two  well-underbtooJ  circumstances 
which  not  only  favor,  but  insure  the  epidemic  prevalence  of  small-pox,  namely : 

(l,)  The  presence  of  a  large  number  of  persons  unvaccinatcd,  and,  conse- 
quently, susceptible  to  tbe  disease ; 

(2.)  The  outbreak  of  the  contagion  in  numerous  places  in  a  populous  com- 
munity. 

Certain  historical  facta  relating  to  thia  subject  should  here  be  noticed,  for 
they  show  that  the  frequency  and  fatality  of  small-pox  epidemics  depend  mainly 
upon  the  eoincideuce  of  the  two  circumstances  just  mentioned ;  and,  if  these 
are  the  only  essential  conditions,  it  matters  not  how  great  the  external  or  local 
and  pandemic  conditions  may  be,  for  the  protective  power  of  vaccination  cau 
restrain  such  epidemic  spreading  of  t\\G  disease.  The  subjoined  records  indi- 
cate the  law  of  small-pox  epidemics,  as  well  also  as  the  degree  of  interference 
which  vaccination  has  exercised  over  such  epidemics. 

The  recent  occurrence  of  a  vast  amount  of  small-pox  (mostly  in  the  modi- 
fied form),  in  populations  that  had  received  a  more  or  less  imperfect  vaccina- 


^^V     tion  in  youth,  the  ucparallclod  prcvAleoce  of  the  Tariolous  contagion  among  V 
craisrranU,  and  from  the  German  and  Scandinavian  countries  that  have  for  sixty 
years  iind  upward  Itcen  distinguished  for  tlic  universality,  though  not  for  care- 
fulness and  Jcunerian  pcrfectucsji,  of  vaccinatiou,  and  the  renewed  attempts  of 
numerous  persons  to  discredit  the  utility  of  this  discovery,  should  iucite  us  to    ™ 
a  BcnUinizing  examination  of  these  statistical  facts.                                                    f 
The  following  abstract  shows  the  nurabei'  of  deaths  from  small-pox,  and  the       ' 
total  mortality  in  successive  years,  in  New  York,  from  January,  1804,  to  January,    _ 
1870,  a  period  that  dates  back  to  the  beginning  of  general  vaccination.               ■ 
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Tbe  toW  deaths  from  sniall-pox  in  these  sixty-six  years  were  Vifib9,     The 

total  inurtality  by  all  causes  was  701,451,  as  ^ivun  in  the  foregoing  table;  or, 
more  exactly,  by  filling  up  omiAsionfl  that  arc  known  to  have  ocourred  in  the 
public  registers  between  1805  and  1810,  the  total  by  all  causes  was  708,451 
deaths.  The  ratio  which  amall-pox  bears  to  the  total  list  is  seen  to  have  been 
17.02  in  1,000  deaths. 

Prcviou*!  to  1801  there  wag  no  public  regiatration  of  deaths;  but  the  chron- 
iclea  of  New  York,  in  the  century  preceding  the  introduction  of  vaccination, 
indicate  the  tiict  that  stnall-pox  destroyed  not  less  ttian  ninety  out  of  every 
1,000  that  died;  and  that  t!ic  contagion  prevailed  qHdemically  more  than 
half  the  time,  and  during  long  periods,  in  no  loss  than  two  in  every  three  yeare; 
and  that  in  tho^  years  it  vciis  more  ih»n  twice  U4  fatal  as  in  the  intervals  of 
those  outbreaks.  That  is,  the  ix'kiive  nnmber  of  deaths  by  pmall-pox  in  New- 
York,  in  the  sixty-six  years  previous  to  the  iutroductiou  of  vaceiuatian,  was 
more  than  five  times  greater  in  everj'  1,000  deaths  than  in  the  sixty-five  years 
that  have  efapsed  since  vaccination  was  introduced. 

In  the  city  of  Loudon,  during  the  ninety-one  years  ending  a.  d.  1740,  smaU- 
pox  prevailed  as  an  epidemic  in  sixt)*-five  of  the  years;  and,  in  the  sixty-three 
years  that  intervened  between  that  date  and  the  general  ititroduotion  of  vaccina- 
tion, it  prevailed  epidemically  in  fifty-three  years.  IJnt  during  the  entire  vac- 
cinial  period  the  average  inten-als  of  any  unusual  prevalence  of  small-pox  have 
exceeded  three  yeui-s  each. 

In  the  one  hundred  und  eighty  years  preceding  the  introduction  of  vaccina- 
tion in  Amenca,  small-pox  is  reputed  to  have  destroyed  more  than  one-tenth  of 
the  civilized  population,  and  nearly,  or  quite,  one  half  of  the  Indian  tribes  on 
this  continent.  Mr,  Oatlin,  the  great  historian  of  those  tribes,  states  that,  out 
of  twelve  millions  of  North  American  Indians,  no  less  than  six  millions  jMjrishod 
by  small-pox. 

The  introduction  of  inocuiation  of  small-pox,  as  first  practised  at  the  sugges- 
tion and  by  the  example  of  Ijidy  Mary  Wortley  Montague,  did  not  diminish 
the  total  mortality  by  the  disease  in  any  marked  degree.  It  luerLly  gave  to 
individuals  under  special  care,  and  long  preparation,  a  certain  degree  of  security 
of  Ufe.  In  comparing  the  small-pox  mortality  of  the  past  with  that  of  the 
present  century,  we  need  not  mention  that  equivocal  method  cf  protection 
Against  epidemic  small-pox,  except  to  remark  that,  in  consequence  of  the 
increased  number  of  persons  that  have  been  thus  protected  by  inoculation,  each 
13 
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epideinio  outbreak  destroyed  fewer  lives,  and  caused  less  paoiCf  than  had  been 
the  case  with  the  o^ent  ontbreaks  of  the  diaeuse  previons  to  the  introdnction  of 
that  daugerous  practice.  lu  England,  ihc  rate  of  mortality  from  small-pox,  iu 
the  last  h:i]f-centurj'  preceding  the  introdaction  of  vaccination,  is  reported  by 
the  Epidcnilulogical  Society  to  have  been  aa  follows: 

In  tho  ten  years  ending  1V60 100  in  every  1,000  deaths. 

"  «  1770 108  •*  " 

"  »«  1780 08  *•  " 

«  "  1700 87  **  " 

"  '*  1800 88  "  " 

The  publiehod  records  of  the  English  Re^strar-Guneral  show  that,  in  tlic 
ten  years*  ending  in  1850,  smail-pox  was  charged  with  only  sixteen  dcalha  in 
every  1,000,  by  all  causes.  Tlie  aggregate  records  of  mortality  in  all  Europe, 
for  tho  ten  years  ending  in  1850,  show  that  amall-pox  was  charged  with  only 
seven  and  one-quarter  deaths  in  every  1,000,  iiy  all  cau.4Ci«;  but,  in  tho  same 
countries  during  the  thirty  years  immediately  preceding  the  introduction  of 
vaccitiation,  tho  records  of  mortality  prove  that  no  less  than  sixty-six  and  one- 
Lalf  io  every  1,000  died  of  small-pox,  while  in  several  of  thoao  countries  where 
the  application  of  that  great  dlsi^overy  was  most  complete,  as  in  Sweden  and 
Moravia,  small-pox  caused  less  than  three  deatlis  jjer  1,000  in  the  total  mortality. 
In  the  twenty-five  years  preceding  vaccination  in  the  city  of  Berlin,  seventy- 
scven  out  of  every  1,000  deaths  were  caused  by  small-pox;  and  in  a  corr»< 
sponding  period,  ending  in  1850,  only  five  and  a  half  out  of  every  1,000  deaths 
were  charged  to  thits  malady.  In  particular  cities  and  districts  in  which  vbccn 
nation  was  most  faithfully  enforced,  the  contagion  remained  long  banished,  af, 
fur  example,  in  Copenhagen  there  wan  not  a  death  from  small-pox  in  thirteen 
years ;  and  in  the  Duc!iy  of  Baden  there  was  a  similar  exemption  for  eight  ycan^ 
Imperfect  and  incomplete  as  the  vaccination  of  the  people  has  been  in 
almost  ever)'  country,  small-pox  as  a  raging  pestilence  ha*  been  kept  in  abeyance 
by  it,  throughout  tlio  civilized  world,  tor  sixty  yenrs ;  and  the  niortalily  statistics 
of  all  countries  show  that  dciiths  from  small-pox  have  fallen  oft"  from  former 
ratios  just  in  proportion  to  the  thoroughness  and  general  adoption  of  raccio*- 
tion ;  and  that,  with  all  the  imperf^;ctions  and  faults  that  have  characterized 
vaccination,  an  ordinarily  performed,  and  the  great  number  of  unvaocinated, 
persons  in  most  communities,  still  the  average  number  of  deaths  by  smaU- 
has  been  for  sixty  years,  and  yet  continues  to  be,  only  abont  one-sixth  as 
as  in  the  century  that  preceded  the  introduction  of  vaccination. 

The  facts  here  mentioned  prove  that  vaccination  lias  certainly  interfered 
with  the  frcijuency  and  force  of  small-pox  epidemics,  diminishing  both  of 
them  to  less  than  one-third  the  rate  that  prevailed  in  the  century  preceding 
Jenuer's  discovery.  Still  the  epidemic  tendency  of  thia  disease  is  manifested 
at  iutcn'als,  but  within  such  limits  as  the  imperi'ectiou  or  neglect  of  vaccination 
admits.  This  epidemic  appearance  of  the  disease  has,  in  tho  twenty-five  past 
vears,  been  witnessed  in  eight  of  the  years;  and  in  four  of  these  epidemics  tbi^l 
unusual  prevalence  of  the  contagion  haa  continued  through  more  than  a  singl^H 
year;  and  each  epidemic  has  continued  until  the  popular  interest  in  vaccin&tioD 
increased  safficicntly  to  induce  very  general  attention  to  that  duty. 
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In  all  respects  small-pox  seems  to  conform  to  tlie  tintaral  laws  which 
^vem  gpocific  contagions  tliat  have  the  property  of  becoming  epidemic.  The 
increase  of  small-pox  to  such  a  degree  of  prevalence  as  to  make  it  epidemic  h 
never  sudden;  and,  vhatcver  may  bo  the  favoring  domefitic  or  atmospheric 
conditionis  the  Kanitarj'  measures  which  are  found  to  arrest  the  conti^rioiis 
principle  of  the  discasu  completely  prevent  the  epidemic.  The  epidemic 
phenomena  of  this  pest  arc  but  the  phenomena  of  contagion  intensified. 

2.— VACCINATION'  TflE  OKLY  MEANS  OF  SUPPRESSING  SMALL-POX. 

For  ccntariea  the  people  of  Europe  endeavored  to  suppress  this  disease  by 
qunrantinirtg  all  persons  and  things  which  were  known  to  be  infected  with  it; 
and,  in  connection  with  the  practice  of  inoculation  during  the  last  century,  the 
art  of  quarantining  or  isolation  reached  a  degree  of  completeness,  as  well  as 
powcrIcsflnes.s,  that  rendered  all  fnrther  proof  of  its  insufBcicncy,  as  a  main 
reliance,  unquestionable.  Even  the  be*it  directed  eflforts  to  make  the  practice  of 
inocuhitiou  universal  actually  led  to  the  perpetuation  of  small-pox  contagion, 
and  to  a  continuous  fierie*^  of  mitbreaks  of  it  in  infants  and  others.  This  was 
an  inevitable  effect  of  the  contagion,  which  neither  cold  nor  moi4ure,  nor  any 
known  lapse  of  time,  seems  to  destroy. 

When  young  Kdwnrd  Jcnner  went  down  to  London  from  Sodbiiry — ^his 
coimtrj^  home — in  the  year  1770,  with  his  mind  tilled  with  the  thought  that 
against  this  dreadful  disease  it  might  perchance  yet  be  possible  to  give  all 
people  the  same  kind  of  protection  whir^h  seemed  to  have  been  given  bv  the 
variolated  cows  to  the  milkmaids  of  Gloucestershire,  by  inomlating  with 
kintvpock — which  could  be  safely  resorted  to — instead  of  the  liunian  smali-pox, 
and  the  crusts  and  fluid-virus  of  the  fonncr  be  openly  exposed  and  bnndled 
without  spreading  disease,  his  longing  desire  that  suf^h  a  result  might  prove 
true  was  the  first  .step  to  the  great  discovery.  The  inspiring  hope  of  attaining 
a  permanent  triumph  over  this  most  dreaded  and  fatal  disease  waa  encouraged 
by  the  words  of  Jcnner's  preceptor,  the  renowned  John  Uunter. 

The  exclamations  of  vexed  incredulity  nnd  disdain  by  various  learned  persons 
could  not  hinder  investigations  and  expmmenlj^  that  were  prompted  by  this 
desire  and  possibility  for  the  achievement  of  a  conquest  over  a  loathesome  con- 
tagion, which  for  eenturies  had  been  destroying  one-tenth  of  each  successive 
generation  of  tlie  human  family,  and  which  no  art  could  arrest.  Hence,  from 
the  first  dawning  of  Jenner's  discovery  until  now,  the  facts  relating  to  vaccina- 
tion nnd  the  kine-poclf  have  been  studied  with  reference  to  the  general  sup- 
pression of  small-pox,  as  well  as  the  protection  of  individual  lives. 

Viewing  the  design  and  duty  of  vaccination  from  such  a  stand-point  as  the 
God-like  mind  of  its  discoverer  viewed  them,  it  would  seem  possible  for  all 
classes  of  people  to  appreciate  and  apply  this  protecting  agent  so  faiihfuUy  and 
universally,  that  small-pox  would  soon  bo  known  only  in  the  history  of  evils 
removed  and  dangers  passed.  But  experience  shows  that  three  different 
circumstances  continue  to  operate  in  our  time,  as  they  did  in  Jcuner*s,  to 
prevent  the  perfect  realization  of  these  most  desirable  object?.  These  opposing 
circumstances  are: 
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(1.)  Tbc  incfcdulity  of  many  persoDS  r^Epmiiug  the  safety  of  vacciooti 
and  tlie  certainty  of  itc  protecting  power;  and  henco  the  neglect  or  refusal 
he  vaccinated. 

(2.)  The  imperfect  or  incomplete  degree  of  vaccination  in  some  pcisi 

Umt  are  not  so  vaccinated  and  revaccinnied  as  to  exhaust  their  individual  »\ 
coptibility  to  the  virus  of  vaccinia;  and,  con-iequently,  to  that  of  small-pox. 

(3.)  The  neglect  of  the  necessary  rules  for  the  propagation  of  vaccinia,  and 
"for  the  selection  of  the  vaccine  lymph. 

These  obstacle!*  to  the  final  and  utter  suppression  of  small-pox  arc  not  ro 
great  that  tliey  may  not  bo  overcome ;  but,  until  overcome,  they  will  be  tbe 
causes  of  anxiety  and  study  by  physicmns  and  Boards  of  Health. 

During  the  past  year  or  two  then.'  has  bien  w>mo  very  fallacious  writii 
and  criticism  in  ihc  ncwi*paper^  respecting  the  failures  of  vaccination*  and  t 
recurrence  of  all  the  terrors  of  the  jire-vacciuial  period.  Such  assertions  n 
fallacies  arc  both  slupid  and  pcrni(!io«s.  Sucli  wi-iting  has  been  kept  np 
intcnala  ever  sini-e  Jenner*9  time:  >et  no  demonstration  in  the  arithmetic 
facts  is  plainer  than  that  the  rate  of  mortality  by  small  pox  has,  in  all  civili 
nations,  fallen  off  to  a  mere  fraction  of  the  death-rate  by  this  mnhidy,  in  the 
prc-vaccinial  period.  The  habits  of  the  contagion  remain  unaltered,  but  vaccina- 
tion has  taken  away  its  jjower  to  destroy  or  to  harm.  It  attacks  only  such 
persons  as  are  unvaccinatcd  or  imperfectly  vaccinated. 

We  speak  of  imperfect  vaccination  because  in  each  recurring  epidemic  t 
toat  of  the  protective  power  of  vaccinia  is  so  brought  to  bear  as  to  prove 
(1.)  That  there  is  such  a  thing  as  a  standard  vaccinial  protection,  which  can 
abide  the  test  of  all  degrees  of  exposure  to  small-pox  contagion;  (2.)  That 
there  is,  at  the  i*ame  time,  a  certain  minority  of  vaccinated  persons  that  cannot 
wholly  resist  the  operation  of  the  conta^on.  Yet  the  number  of  the  vaccinated 
who  resist  the  contagion,  however  much  exposed  to  it,  is  scarcely  less  than  ten 
times  moi-c  numerous  than  the  number  of  vaccinated  ]>crsons  who  partiallv 
succumli  to  it,  and  ^ufiV'r  vari*'h.nd.  It  is  not  necessary  in  this  place  to  examine 
the  causes  of  impci-fection  of  certain  kinds  or  modes  of  vaccination.  The  rule 
should  be — and  ere  long  will  be,  both  in  public  and  private  vaccinating — to 
revacciiiate  every  person^  until  all  susceptibility  to  the  vaccine  virus  is  removed. 
This  is  the  method  which  phyMciaiis  adopt  for  their  own  individual  protection, 
and  for  the  protection  of  nurses  in  small-pox  hospitals,  and  it  should  be  the  in- 
variable rule  in  even,'  pliysician's  practice.  When  applied  in  a  threat  number 
of  i>ersons  that  have  ojjcc  been  vaccin;ited,  it  demonstrates  the  fact  that  from 
twenty  to  sixty  per  centum  of  the  total  number  of  persons  only  onco  vacci- 
nated are  found  wholly  unsusceptible  to  the  operation  of  the  virus  of  vaccinia; 
or,  of  what  is  exactly  tantamount,  the  virus  of  small-pOK.  Even  tiie  worst  ravages 
of  epidemic  smallpox  have  never  attacked  as  great  a  proportion  of  vaccinated 
persons  as  would,  by  rcvaceination,  he  proved  to  be  susceptible  to  a  partial 
operation  of  the  contagion. 

As  regards  the  prnclicabilily  of  so  perfecting  tJie  method  and  duty  of  the 
physician,  and  of  sanitnry  authorities,  in  tfie  performance  of  vaccination,  that 
all  causes  of  defect  will  be  removed,  tJiere  need  be  no  doubt,  nor  any  hesitation 
in  patting  forth  endeavors  to  achieve  this  most  desirable  object.    There  are 
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numerous  pmctiiiotiere  in  the  Metropolitan  District  who,  in  their  lifetituc,  liftvc 
not  had  the  misfortuno  io  have  a  single  one  of  the  persons  whom  they  have 
vaccinated  and  revaccinated — out  of  humlreds — sufler  nn  nttaclc  from  the 
variolous  contagion;  bnt  tlierc  are  other  physicians  who  vaccinate,  and  who 
trcut  the  whole  matter  oi  selection  and  oonser\'iitiun  ol'  lymph,  alike,  in  the 
mo»t  careless  and  nnskilftil  way;  and  whose  patrons  have  scarcely  a  probable 
chance  of  bcint;;  so  vaccinated  as  to  be  h^n^  or  fnlly  protected  against  variola, 
iVgain,  thi^rc  are  eotirc  towna  and  districts,  in  the  mctropoUlan  counties,  in 
which  this  culpable  neglect  of  the  Jenncrian  nilcfi  of  vaccination  prcvnilft,  and 
in  which  epidemic  varioloid  inoy  at  any  time  occur,  as  it  has  recently  occurred 
in  a  certain  quarter  in  the  lltli  and  17th  Wards  of  Xow  York,  among  the 
emigrant  classes. 

It  is  unnece&sar}'  in  this  place  to  adduce  all  the  proofs  that  vaccination 
alone  can  keep  sraall-pox  suppressed.  Tlic  fact  is  confesoed  on  till  sides,  that 
the  virus  of  small-pox  h  fio  active,  subtile,  and  persistent,  that  there  can  he 
little  hope  of  eradicating  it  by  any  kiml  of  qiinrauline  for  the  sick.  Without 
vaccinalioti,  the  entire  human  r.unily,  with  individual  exccptious  only,  was 
doomed  to  sutler  im  altia-k  nf  smallji«'\,  and  one-tenth  of  the  people  were  sure 
to  die  of  it.  Tlio  discoveiy  of  the  fact  that  the  contagion  of  this  disease,  when 
tranamitted  through  and  repropagated  from  the  cow,  loses  all  it*  diSusiro  or 
epidemic  qualiticp,  and  retains  us  full  ]>owcr  to  remove  the  susceptibility  to 
variola  as  the  disease  itself  possesses,  is  the  ubsohUe  truth  upon  which  sanitary 
authorities  and  States  can  safety  claim  the  right  of  compaUory  vaccination. 


8.— THE    PERFECT    SUCCESS    OF    VACCINATION    AND    THE    COMPLETE    SUP- 

paEssioN  Axn  extinction  of  bmallpox  depend  upon  a  faithful 

ADHERENCE  TO  TUE  JENKERIAN  RULEa 

The  rif^ht  to  enforce  the  vaccination  of  every  member  of  the  human  family, 
or  of  every  person  in  a  neighborhood  or  city,  will  justly  be  disputed  so  long  as 
tho  duty  of  vaccination  is  performed  in  a  faulty  or  defective  way.  Aa  has  pre- 
viously been  remarked,  incredulity  and  prejudice  in  regard  to  vaccination 
are  tho  greatest  obstacles  to  such  an  universal  affplication  of  the  benefits  of 
this  boon  as  would  forever  suppress  and  exterminate  small-pox  from  the  human 
family.  Careful  irif^uiry  in  regard  to  the  true  and  removable  causes  of  tlie 
prevailing  objections  tu  vaccination  luive  long  ago  convinced  me,  as  they  havfr 
convinced  others,  that  were  the  utedicid  |»rofession  carefully  to  study  and  prac- 
tise the  principles  laid  down  by  Dr.  Jenner,  and  hy  his  great  practical  stic- 
cessor?,  Marson,  Ceely,  Helm,  and  Simon,  all  popular  objections  and  opposition 
would  soon  be  swept  away,  an<l,  by  virtue  of  ]>cT"fect  and  universal  vaccinutiun, 
small-pox  would  become  a  rare  curiosity  in  discaJMis  among  civilized  people. 

We  venture  in  this  place  to  recount  a  few  items  of  evidence,  to  show  pre- 
cisely what  results  from  the  unskilful  and  slovenly  kind  of  vaccination  which 
many  practitioners  are  justly  charged  with. 

Srtiail-pox  in  persons  who  have  been  vaccinated, — In  the  recent  epidemic 
outbreaks  of  smnll-pox  in  New  York,  not  less  than  two  out  of  every  three  of 
the  palieutii  had  been  vaccinated,  but  seldom  has  an  inspector  Ojund  any  such 
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vesicle — often  tlie  soar  wrvs  hut  r  pnnctum,  or,  in  certain  inRtance*,  a  dubious 
ciojilrix  like  tbut  of  a  burn — though  the  scar  at  best  is  uot  a  sure  index  of  the 
complete  operation  of  vacciBJa.  Dr.  Mar»on,  after  twenty  years'  experience  in 
the  London  Small-pox  Hofipital,  reports  that  3,094  of  his  patients  in  that  insti- 
tution had  previously  been  "  vaccinated,"  but  that  out  of  that  ruimber  only  268 
presented  good  marks  of  their  vaccination.  Though,  out  of  those  3,094 
'*  vaccinated"  patientF,  2,149  suffered  only  the  modified  or  varioloid  eruption, 
find  only  29  of  thi-»  latter  class  died.  Dr.  Mnrson  states  that  in  many  of  the 
patients  the  vaccination  had  been  performed  by  "  biinglinjjr  operators." 

Mr,  John  Sirnnn,  Chief  Medical  Oflioer  of  the  English  Privy  CouuciK 
has  significantly  said  :  **  A  Incnl  prejudice  a^inst  vaccination  would,  in  ray 
judgment,  be  a  reason  for  inquiring  into  the  skill  with  which,  in  the  prejudiced 
locality,  vaccination  has  been  admiuistered."*  And  upon  this  subject  this 
masterly  observer  remarks  further :  "  Among  tlip  so-called  prejudices  agjijnst 
the  practice, there  are  some  which  represent  a  partial  truth;  errinjj  indeed  only 
in  so  far  as  they  impute  gcueriUly  to  vaccination  wliat  they  should  have  imputed 
exclusively  to  the  vaccinator.  Considerable  disturbance  of  health  has  ofken 
followed — sometimes  to  a  dangerous  and  even  fatal  extent — the  improper  acts 
of  persons  pretending  to  vaccinate.  If  all  operators  equally  had  Ixjeii  im- 
pressed with  the  necessity  of  following  Jennor's  short  and  simple  teaching;  if 
all  equally  had  inquired  into  the  state  of  health  of  cluldren  they  were  about  to 
vficciriHle,  and  had  stayed  proceeding  till  any  temporary  ailment  Lad  bccu 
removed ;  if  all  equally  had  been  carefid  as  to  tlie  condition  of  children  from 
whom  lymph  has  been  taken  ;  if  all  equally  hnd  been  content  to  study  the 
natural  pro;;ross  of  the  Jeuuerian  vesicle,  and  the  diiTereut  qualities  of  material 
wliicli  it  tuniishes  at  successive  ptages,  or  under  accidental  dis-turbauccs,  of  its 
cour-e;  if,  in  short,  all  equally  !iad  recognized  that  vaccinalion  is  nut  a  mere 
ewy  trick  of  the  fingers, that  it  requires  to  be  done,  and  that  its  results  require 
to  be  fiillowed,  with  the  observant  eye  of  an  educated  special  experience — if, 
I  say,  the  substance  of  this  had  been  in  the  minds  of  all  who  have  pretended 
to  vaccinate,  little,  very  little,  would  have  been  heard  of  prejudices  against 
that  matchless  discovery." 

That  complete  success  in  vaccination  depends  chiefly  upon  very  nice  and 
discriminating  care  in  the  selection  and  rcpropagation  of  virus  (lymph)  pos- 
*es6ing  perfect  attributes,  is  well  understood  by  all  who  know  the  lustory  of 
Vftccinatinn  ;  ami  that  the  duty  of  the  vaccinator  is  but  half  finished  even  wlicQ 
he  has  skilfully  iniKnilntcd  an  arm  with  such  perfect  vaccine  lymph,  is  a  truth 
which  the  people  as  well  as  the  physician  sbonid  understand  ;  for  the  signs  of 
good  vaccination  should  be  inspected  when  tlic  vesicle  has  formed,  and,  when- 
ever a  doubt  of  its  sufficiency  arises,  the  operation  should  be  repeated  until  all 
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•  Papers  relating  to  the  ItUUfrjf  and  Proi-tice  qf  VfUtAnatkm,  p.  Ixxiv.  Blue  Book,  1WS7.  "  A  local 
pnOndico  Bsainst  rtccinatioti  would,  tn  my  Jndzmeiit.  bo  n  reason  for  Inqairlng  Into  Iho  sktll  with 
wlilch,  lo  tbc  preJDdlcpd  locnlitjr,  TiccloAlian  has  boun  ndmlDUlen^d  ;  whereupon  I  shonld  not  be  tor- 
privcd  to  bear  of  some  Indlrldnal  ca«e  In  which  nomlnnl  vaccination  hA«  dUber  proved  nsoleitB  ut  a 
protective  Oi^ainet  smallpox,  or  bab  occaelunud  unexpected  Aaffcrinf;  lo  Ibc  child  :  and  the  inqalry.  If 
pref>fcd  further.  tvouM  probably  phow  that  the  oriKlo  of  llils  ecnndal  lia«  eUher  Wen  \<m  the  flrvt  sap- 
po>iUio»)  one  of  Lbo«o  lmp^^fect  vaccinations  againnt  which  Mr.  Mariou  prutcfltn,  or  (nn  Uio  other 
■nppoftltlou)  auroo  locomputeiice  or  noelect  relating  to  tbc  nclection  of  lymph,  or  tbo  dno  preparation 
or  the  pfttlent." 
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the  indivifluiil  susceptibility  to  the  vaccininl  rims  ia  ovoroomc.  Now,  jill  this 
requires  the  exercise  of  good  judfjineut  ftnd  the  ekill  of  a  good  medical  ob- 
server. And,  as  regards  the  public  or  fianitury  reguSaliou  of  vaccination,  the 
selection  of  viraa  and  the  mnuagemcnl  of  all  Ihcse  dtities  demand  expert  and 
authoritative  supervision,  for,  as  Mr,  Simon  has  remarked,  *'  Wliat  has  to  be 
adtninistercd  is  not  n  mechanical  matter  of  routine  aud  registration,  but  a 
system  which  from  beginning  to  end,  anil  from  centre  to  curium ference,  requires 
in  all  its  parts  to  be  vitalized  by  the  science  of  medicine.*^ 

Having  thus  6ct  forth  fact«  that  sliow  what  necessity  exists  for  adhering  to 
the  medical  and  physiological  principles  that  govern  the  perfect  operation  of 
vaccinia  in  man,  the  Jenucrian  rules  may  be  concisely  stated  as  follows: 

(1.)  The  physician  must  know  bow  to  distinguish  perfect  vaccine  vesicles, 
at  a  glance. 

(2.)  Lymph  for  use  as  vims  must  be  taken  juAt  when  its  specific  attributes 
and  efficiency  arc  most  sure  and  perfect,  namely,  at  the  eighth  day  after  the 
operation ;  aud  from  perfect  and  regular  vcoiclee, 

(3.)  Every  vaccine  vesicle  and  all  results  and  symptoms  should  be  carefully 
examined  by  a  medical  attendant  on  the  eighth  day  after  the  operation. 

(4.)  The  operation  of  vaccination  shouJd  be  skilfully  performed  with  suf- 
ficient fresh  lymph.  Unskilful  vaccination  should  bo  prevented  by  the  inter- 
vention of  popular  instmction  and  aid  in  all  that  relates  ti>the  means  of  securing 
perfect  results;  and,  to  this  end,  the  locid  Minitury  authorities  should  at  all 
times  be  prepared  to  supply  fresh  laccine  lymph,  and  by  expert  physicians  give 
perfect  examples  in  vacoination  as  well  as  be  instantly  ready  to  control  any 
outbreak  of  small-pox  that  may  occur. 

These  conditions  of  success  in  vitcciniition  and  llie  suppresniou  of  small-pox 
are  based  upon  mica  that  Jcnncr  taught.  Ilia  close  study  of  the  subject  for 
more  than  thirty  years  resulted  in  the  attainmeut  of  an  exact  knowledge  of  the 
means  of  perfect  success  in  the  practice  of  his  discovery,  but  in  no  country 
have  the  Jeuneriau  rules  been  strictly  observed.  The  practice  is  apparently 
so  aiini>lc  and  even  trivial  that  both  physicians  and  parents  gorierally  overlook 
the  skilful  discrimination  liy  which  absolute  success  is  to  be  secured  in  every 
vaccuiation.  Hut  this  folly  and  ignorance  must  give  place  to  the  exact  and 
scmpnlous  study  and  application  of  the  principles  upon  which  complete  success 
in  the  art  of  vjiccinntion  depends.  The  cmsadc  that  hiis,  from  Jcnner's  time 
until  now,  been  spasmodically  waged  against  smali-pox,  and  \vhioh  lia>»  cjften 
been  guilty  of  wide  departures  from  the  true  Jenncrian  doctrines  and  practice, 
must  soon  give  place  to  the  rational  and  methodical  administration  of  the 
means  for  extirpating  this  monstrous  enemy  of  the  human  family.  In  this 
effort  to  establish  perfect  methods,  and  give  to  them  adequate  authority,  sanitary 
officers  and  Boards  of  Health  are  charged  with  a  most  important  duty,  for 
they  must  lead  in  the  effort,  and  never  desist  until  smnll-pox  shall  have  been 
banished  from  civilized  communities. 

The  first  generation  whitih  received  the  benefit  of  Jenner's  discovery  has 
not  yet  nil  passed  from  among  us :  society  has  but  just  reached  the  favorable 
period  for  the  needed  review  and  organization  of  methods  for  undertaking  to 
give  entire  protection  against  small-pox.     The  old  btory  uf  lack  of  faith  iu  its 
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eflScacy  sIioiiM  not  Ininlcr  tho  organuation  of  means  for  mating  vaccination 
universal.  Stupidly  f^illucious  as  certain  pixymlicoi  a^iust  this  means  of  pro- 
tection are,  let  it  be  remembered  that  sucli  prejudices  would  never  have  existed 
had  not  vaccination  been  uuskilfully  or  faultily  performed  and  the  Jcnnerian 
principles  neglected.     The  prejudices  will  quickly  disappear  when  vaccination 

11  have  been  universally  and  skiifuUy  applied.  Until  this  object  shall  have 
been  attained,  tbcrc  will  continue  to  bo  lEort^  or  leas  noisy  and  scnaeless  oppo- 
sition to  tliis  sanilary  duty.  Charlatans  and  ignorant  men  may  utter  their  out- 
cries and  objections,  but  all  such  clatter  Ls  only  "  the  jinj^Ung  of  advertising 
carts,"  and  will  not  seriously  hiTHler  wcll-deviscd  efforts  of  sanitary  authorities 
in  plans  for  general  vaccination.  Let  the  subject  of  vaccination  be  well  under- 
stood by  the  people,  and  let  no  unskilful  vaccination  be  practised,  then  will 
thia  clamor  against  it  be  silenced  and  universal  protection  against  small-pox  be 
given,  as  Jcnner  predicted,  when  he  said  :  ^'  It  is  too  manifest  to  admit  of  con- 
troversy, that  the  annihilation  of  fimall-pox,  the  most  dreadful  scourge  of  the 
liunmn  specicfi,  must  be  the  final  result  of  tJio  practice."  • 

In  the  recent  outbreak  of  small-pox  in  New  York,  the  Metropolitan  Board 
of  Health  expressed  in  a  practical  way  the  confidence  which  the  public  has  in 
vaccination  aa  a  sanitary  duty.  All  tho  national  govcniiucnts  in  the  civilized 
world  likewise  avow  tho  same  confidence  by  cstitblishins:,  as  they  have,  regular 
tions  retjuiring  the  vaccination  and  rovaccination  of  every  man  who  enlists  in 
tho  army  or  navy. 

Stutnblinir,  and  pcrLaps  dise«-uuvi;;;eil  ut  the  sight  of  frequent  outbreaks  of 
the  variolous  contagion  and  its  ejndcmic  prevalence  as  varioloid  in  great  num- 
bers of  cases,  at  intervals  of  five  or  hx  years,  some  persons  affect  to  discard  the 
Jcnnerian  fnilli,  and  ren<funcc  all  dependence  upon  vaccination.  But  sanitary 
officers  and  Boards  of  Hcaltii  find  that,  wherever  they  succeed  in  vaccinating  an 
entire  community  in  a  proper  manner,  small-pox  is  banished  and  remains  ban- 
ished until  fresh  and  susceptible  additions  to  the  population  chance  to  have 
been  made.  Such  additious,  by  birth  or  immigration,  become  food  for  Ihia 
ravaging  pestilence,  which  only  waits  tho  introduction  and  growth  of  the  con- 
tagion to  aijain  renew  its  deadly  work;  but  such  events  should  bo  so  investi- 
gated and  controlled  as  to  confirm  the  truth  of  .Tenner's  doctrine,  rather  than 
bo  tho  occasion  for  overturning  and  weakening  the  public  faith  in  the  duty  and 
practice  of  vaccination. 

In  dejiling  with  the  public  duty  of  vaccination  when  small-pox  has  gained 
foothold,  hesitation  would  be  criminal  folly,  and  insufficiency  or  inexpcrtncss  in 
the  applii:atii>n  of  the  one  protective  agency  of  vaccination  would  be  unpardon- 
able. But  there  are  many  practical  difii^^ulties  which  so  seriously  interfere  with 
the  dnty  of  luiivci'snl  vaccination  and  the  *' stamping  out "  process  in  dealing 
with  small-pox  in  great  cities  and  commcrciai  towns,  that,  as  a  constant  sanitary 
defence,  it  is  ahsohitcly  necessary  to  maintain  a  system  of  house-to-house  vac- 
cination !it  suOicicotly  freqiieut  intervals  to  secure  the  protection  of  every  house- 
hold against  invasion  by  the  contagion.  The  performnncc  of  such  a  duty  can 
be  cfticicnlly  insured  only  by  sanitary  officers  and  under  the  sanction  of  laws 
that  shaU  adequately  guard  agaiu^-unskilful  aiul  injurious  practices,  and  against 
*  Eiidcnco  ^tim  bcroro  the  Uoaeo  of  Commoae,  March  iS,  1H02,  b;^  Dr.  Edward  JeoDer. 
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neglect  and  omissions  in  the  work.  In  sraallor  cities  and  in  particular  par- 
ishes, house-to-house  vaccination  has  been  practised  occasionally  ever  since  the 
days  of  Jenner,  bnt,  in  a  population  like  that  of  New  York,  anoh  a  tn.«tk  wna 
once  deemed  impracticahle ;  bnt  there  came  a  necessity  for  attcniptinff  its  accom- 
plishment, and  the  Metropolitan  Board  of  Health  authonzcd  the  undertaking. 

As  the  results  have  proved  highly  instrnctivc,  and  may  usefnlly  be  tjuotcd, 
together  with  the  facts  conceminj^  the  means  by  which  these  results  were  at- 
tained, we  herewith  submit  the  following  summaries  relating  to  Publie  Vac- 
cination. 

I.  The  Organization,  Economy,  and  Supervision,  of  Public  Yaccination. 

IT.  The  Summary  of  RfelhotU  and  Uesults  of  the  IIousL'-to-IIouse  Vaccina- 
tion by  the  Sanitary  Inspectors.     [Dr.  E.  II.  Janes'  report.] 

in.  Vaccination  in  the  Public  Schools.     [Dr.  F.  A.  Burrall's  report.] 

IV.  Vaccination  in  Ragged  Schools,  Asylnma,  nnd  Chiirity  Schools.  [Dr. 
Wm.  C.  Roberts*  report.] 

V.  Rules  observed  in  Public  Vaccination  and  in  the  sanitary  control  of 
Small-post. 

L 

Or^anixation, — .\t  the  end  of  May  last,  the  questions  respecting  organized 
efforts  to  sujtprcsa  small-pox  were  presented  as  follows ;  (1.)  How  to  control  the 
spreading  of  contagion  from  centres  (cases)  exceeding  one  hundred  in  number: 
(2).  IIow  to  secure  a  daily  supply  of  vaccine  lymph  fresh  and  pure  from  healtli y 
infanta  that  were  not  expoBt;d  to  small-pox:  (3.)  How  to  select,  distribute,  and 
perfectly  supervise  tlie  duties  of  a  sufficient  number  of  Sanitary  In.^pectors  (vac- 
cinators), who  should  in  thirty  days  vaccinate  from  house  to  house  in  from 
110,000  to  120,000  familicK  of  the  poorer  classes,  and  in  the  schools  and  other 
institutions  of  tlie  city :  (4.)  How  to  accomplish  these  results  with  the  best 
skill,  and  at  the  same  time  preserve  some  useful  records  of  the  work,  without 
incurring  expenditures  that  would  discourage  future  endeavors  to  vaccinate  from 
house  to  house. 

The  nearly  20,000  tenement-houses,  averaging  six  or  seven  families  to  each 
house,  were  to  be  visited,  and  the  work  must  begin  at  nearly  eighty  different 
centres  in  which  coses  of  small-pox  at  the  time  existed.  Sevonty-uine  physi- 
cians were  selected,  and  with  brief  instructions  and  a  map  of  the  sulwlistrict 
that  was  assigned  to  them  respectively,  a  list  and  map  record  indicating  places 
and  dates  of  infected  honscf,  and  with  the  requisite  outfit,  after  subscribing  the 
usual  oath  of  faithfulness  required  by  the  Board,  they  proceeded  to  the  task. 
This  task  was  not  completed  until  they  had  visited  nearly  30,000  houses  and 
given  needful  advice  in  families  comprising  more  than  half  a  million  of  the  pnp- 
uUtion. 

The  provision  of  daily  supply  of  fresh  vims  liad  for  six  weeks  been  antici- 
pated by  ci>5peration  of  the  vaccine  physicians  of  the  Dispensaries,  and  as  no 
enistfi  and  stored  virus  were  allowed  to  be  nsed,  where  there  was  so  much  re- 
sponsibility for  possible  impairment  of  the  virus,  the  dailv  supply  bad  to  bo 
provided  for  by  means  that  could  not  fail. 
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Pecnniartf  Cost  of  iht  Public  Vaccination. — To  achieve  the  results  dcsii 
by  the  Board,  the  SMnitary  Coramitlee  selected  such  physicians  a?  would  pa- 
tiently endeavor  to  make  thorough  work,  and  who  would  pradetitly  discTimi- 
natc  in  rt^^rard  to  what  oinbsions  to  allow  in  theii'  hoosc-to-Uouse  visits  aud  in 
their  vaccinations. 

To  preserve  complete  records  of  all  the  vaccinations  and  the  results  of  the 
work  was  not  possible,  under  the  pressure  with  wliicU  it  was  urged  forward. 
The  subjoined  records  show  the  classification  and  umount  of  some  of  the  par- 
ticulars of  which  the  vaccinators  preser%'ed  notes. 

The  total  cost  of  this  special  work  foots  up  as  follows:* 

Sixty  Special  Medical  Inspectors  (vaccinators)  1  month  at  ^100 $0,000.00 

Nineteen  District  Sanitary  Inspectors  (half  their  time) 1,195.00 

Total  for  medical  Bervicc 17,1 26.00 

Total  amount  of  bills  paid  for  vaccine  virus 1,599.25 

Bills  for  new  vaccinating  lancets,  quills,  slips,  and  apparatus 80,60 

Total  expenditures $8,813.85 

The  foregoing  statements  present  barely  the  farts  concerning  the  vacciun- 
tionfi  by  the  hands  of  the  Board's  special  corps,  in  the  month  of  June  last. 
There  was  another  and  not  less  important  work  done  at  that  time,  and  which  is 
still  continued,  numcly,  cfFoilB  to  instruct  and  advise  families,  guardians,  and 
teachers^  in  regard  to  the  duty  and  means  of  securing  the  vaccination  of  all  per- 
sons. By  this  effort  the  total  amount  of  vacciiiating  by  private  physicians  and 
the  medical  dispensaries  of  the  city  is  believed  to  have  been  quadrupled  since 
April  last.  The  records  of  the  vaccinations  in  the  incorporated  dispensaries 
foot  up  as  follows  for  the  two  successive  years  1808  and  1869 : 
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*  Tbe  fiict  msv  hero  he  »Utcd  that  ttio  actnnl  cont  for  Tscclnfttioa  by  thi?  BonrdV  Injector*  h«t 
«ummcr  was  ontjr  abaut  hair  the  mm  to  which  U  woald  have  amoautcd  uud^r  the  Hinltar}-  laws  d 


*  Only  ODu  applied  for  Vncclnatloti  la  Docembor. 
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IT. 

SPECIAL  REPORT  UPON  VACCIXATION  PERFORMED  BY  THE  SAXITARV 
INSPECTORS,  NEW  YORK,  IN  JUNE,  1869. 

Tlie  following;  report  has  been  prepared,  on  behalf  of  the  corps  of  Sanitary 
Inspectors,  by  Dr.  Edward  H.  Janes,  the  officer  who,  »is  Inspector  of  vaccine 
lymph  for  the  entire  eorjxi,  as  well  aa  Sanitary  Inspector  in  a  baclly-infccted  dis- 
trict, had  the  bci^t  opportunities  for  studying  the  subjects  that  are  treated  iu 
this  record  of  the  work  of  vaccinating.  Dr.  Janes  has  carefully  reviewed  the 
records  which  were  presen'od  by  his  a.'isociatea,  and  which,  though  incompletely 
kept  during  the  period  when  the  work  was  most  urgent,  are  instructive  and 
useful.  Tliis  report,  willi  that  of  Dr.  Burrall,  wliich  follows,  gives  a  correct 
and  condensed  statement  of  the  work  accomplished  by  the  vaccinating  corps  in 
the  special  canvass  of  the  city  in  June  last. 


^ 
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Elisoa  Harris,  M.  D.,  Sanitary  Superititrndent. 

Sm:  I  have  the  honor  to  present  the  following  report  on  public  vaccination 
as  inaugurated  and  prosecuted  under  the  authority  of  the  Metropolitan  Board 
of  Health  during  the  month  of  June  last 

Tlie  histoiy  of  the  introduction  and  propagation  of  small-pox  m  New  York 
during  the  past  winter,  the  ineffectual  efforts  made  by  the  Board  to  arrest  the 
spread  of  the  disease  by  the  isolation  of  patients,  the  disinfecting  of  premises,  and 
securing  the  vaccination  of  all  in  the  immediflte  vicinity  of  each  infected  house, 
and  other  circumstances  preceding  and  introductory  to  tbis  special  effort,  have 
already  been  the  subject  of  a  portion  of  the  Board's  Annual  Keport.  It  therefore 
only  remains  for  me  to  present  a  brief  history  of  the  labors  of  the  sanitary  in- 
spectors and  their  associates  in  this  particular  field,  together  with  such  matters 
as  may  be  of  interest  in  connection  with  the  subject,  the  final  result  of  these 
labors,  and  such  concluding  rcnuu^ks  and  suggestions  as  may  be  derived  from 
the  experience  of  the  physicians  who  wltc  engaged  in  this  undertaking.  At  a 
stated  meeting  of  the  Board  of  riejilth,  held  May  27,  1869,  a  resolution  was 
adopted,  empowering  the  Satiitary  Committee  and  the  Superintendent  to  select 
sixty  physicians,  who  were  to  receive  the  appointment  of  Assistant-Sanitary 
Inspectors,  for  one  month,  and  who  were  to  be  detailed  to  the  special  duty  of 
assisting  in  tlie  effort  to  secure  grjituitous  vaccination  throughout  the  city  to  all 
who  required  lujd  would  accept  of  it.  In  accordance  with  tliis  resolution  the 
following  gentlemen  were  appointed :  Drs,  J.  W.  Baldwin,  Dwight  Ruggles, 
E.  C  Pfissmore,  Win.  F.  Thorns,  K.  McSweetiy,  IL  Rnpliael,  IT.  Brennan, 
J.  W.  Bowdcn,  G.  W.  Lji  Cato,  B.  F.  Dawson,  L.  Dohme,  B.  M.  Kceny,  W.  J. 

En^laai.  for,  at  rates  CfltabUebed  Id  Uiat  coontry  tor  tree  racciiution,  |1S,000  to  $30,000  woald 
boTo  been  expended  In  giving  vaccination  to  30.000  pcreonB  at  TBCClnatlng  ficatlons.  Tbo  coi*t  to  this 
Board  fur  each  TBCclnalton  bj  ita  mcdtcal  officer*  la»t  summer  a  little  oxcecdfd  30  cents.  Sacb 
ecoDom;  In  the  monef  coet  of  racctnatlon  waa  possible  only  with  the  aid  of  the  public  d  Upon  series, 
aschlvf  eonrccsof  BDppIjof  fresh  Tlrus  dally.  Those  medical  ctiarltlcs  lent  their  old  In  anpplytng 
Ttm^,  and  In  procuring  fresh  stock  under  the  advice  and  laspecUon  of  the  Board's  officer*. 

The  Engltsb  Sanltarr  Act  of  UNIT  prortdos  that  the  fee  for  each  voccluatlnii  tinder  the  Ponr^Law 
UnloDB  and  In  work-boas«a  shall  bo  two  fihlUlnirs  sterllOK  when  performed  over  one  and  witlila  two 
mites  of  the  TACclnutor's  retldence,  and  that  It  shall  b«  three  ■bllltngs  \rben  tho  distance  exceeds 
throo  mllea.    TbU  la  nurly  doable  tho  rate  paid  by  the  Metropolitan  Board  of  Hoattb. 


Welch,  F.  C.  Curtis  F.  J.  Mayaai-.i,  W.  Balser,  AV.  T.  Carpenter,  W.  P.  WoreWT, 
G.  Wynkoop,  W.  T.  Day,  J.  T.  Kemiedy,  G.  R.  Butler,  Dund  Brokes,  D.  De 
W.  Hiirriiij^oii,  L.  Le  BaroEi  Hart,  W*.  J.  PurcielU  J.  J.  Brownlet%  C.  Stokes, 
James  1U>!W,  O.  G.  Smith,  C.  H.  Lurlliim,  C.  J.  Purdeo,  A.  B.  De  Luna,  S.  B.  W. 
McLcwl,  P.  F.  C.  Dcslaiidesj  E.  L  Keycs,  J.  F.  Morgan,  J.  A.  RoLirwoii,  C.  F. 
Jay,  J.  A.  Fnizor,  A.  Dubereeau,  E.  IL  iM.  Hell,  H.  J.  Smith,  C.  Stokca,  H.  E, 
Jones,  Win.  B.  Lewis,  R  C.  Laii^.loii,  R.  Tauszky,  W.  n.  Van  Wyek,  S.  W. 
Roof,  A.  A.  Davis,  A.  P.  AVilliams,  J,  E.  M.  Lordly,  A.  S.  Heath,  Ira  B.  Read, 
J.  N.  HuBted,  H.  Sberrer.  8.  F.  Morris  E.  D.  T.  Gibson.  J.  W.  Robie,  II.  M. 
Bnish,  Win.  a  Roberts.  F.  A.  Biirrall,  R.  J.  O'Snllivan,  Wiiu  C.  McFarland. 
These  gentlemen  t«^ok  the  oath  of  office  May  i!9th,  and  entered  upon  their 
respective  duties  May  Slst,  being  proportioned  among  the  several  inspection 
districts  under  the  immediate  direction  of  the  local  medical  officers.  Dra. 
Burrall,  O'Sullivan,  and  Purcell,  were  asaiijfiied  to  special  duty  in  counectiou 
with  the  Public  Schools ;  ajid  Dr,  Wm.  C.  Roberts  was  wholly  enga<^e<l  in 
vaccinatiniT  the  children  of  the  various  industrial  and  elmrity  schools  through- 
out the  city.     On  the  31st  day  of  May  I  received  from  you  the  following: 
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New  Torx,  J/by  31.  1869. 

G.  E.  Janes,  K.  D.,  Sanitarif  Tnspeetor,  He, 

DocToa :  I  hereby  detail  you  to  have  solo  charge  of  the  vaccine  nnis  em- 
ployed in  vaccinations  by  medical  officers  under  direetiou  of  the  MotropolitAD 
Board  of  Ilealth.     Your  duties  under  this  appointment  will  he —  % 

(1 .)  Ti>  inspect  every  charge,  [loint,  and  quill,  of  the  vims  used  in  tlie  service 
of  the  Board. 

(2.)  To  superintend  the  cutting,  packing,  and  daily  distribution  of  the 
vini«,  and  to  cju-efully  guard  against  the  eniploymeut  of  any  lymph,  points,  or 
quills,  that  may  have  been  cliargeil  for  a  longer  period  than  forty-eight  hours ; 
also  to  direct  and  insure  the  keeping  of  the  virus  iu  store  each  day,  at  a  low 
temperature. 

(3.)  Daily  to.  visit  the  thief  sources  of  our  daily  supply  of  virus,  SDd 
to  cause  every  needed  precaution  aTid  sanitary  rule  to  be  observed  by  [>erson9 
who  select  and  take  the  lymph. 

(4.)  To  report  at  the  Central  Office  of  the  Board  ouco  daily  the  information 
needed  by  the  Sanitary  Superintendent  conccnnng  virus  and  the  wants  of  the 
vacciuflting  corps. 

You  will  have  one  messenger  and  assistant  for  packing  and  dislrihutiou  of 
virus. 

Respectfully  yours, 

E.  Harris,  Sanitary  Supvrintmdt 


In  accordance  with  these  instnictions  I  entered  at  once  on  the  duties  thoa 
defined,  visited  dnify  the  principal  sources  of  out  supply,  oliscn'cd  carefully  the 
class  and  coiKlitiou  of  children  fi'om  whom  nnis  was  taken^  inspected  every 
point  and  ipiill  immediately  upon  its  being  received  at  the  central  office,  reject- 
ing all  that  cxiiibited  the  slightest  trace  of  blood  or  purulent  matter,  and  made 
daily  distributions  to  each  medical  officer  for  the  use  of  hhnsjclf  and  his  asso* 


ciatcfi  in  the  following  manner :  Ever)'  eveuiug,  at  six  oVIock,  n  sufficient  iiuni- 
ber  of  fresh  points*,  cart'fully  )jacked  in  i)luftls,  was  sent  to  each  dwLrict  medical 
officer  to  siij>ply  him  ami  his  associntes  during  the  succcodinj^  day,  tlic  (juantity 
usmdly  bciti^r  so  graduated  ii»  to  insure  each  day  Hnia  not  more  than  Iwcnty-four 
or  tliirty-aL\  liours  old ;  uud  the  surplus  wiis  closely  packed  on  dry  cotton  floss, 
in  bottles,  and  placed  on  ice,  as  the  best  means  of  preservation.  If,  during  the 
day,  the  stock  of  any  inspector  was  likely  to  be  exhausted,  n  tele^jraiii  from  the 
nearest  police-station  announced  the  fact  at  the  central  office,  and  the  deficiency 
was  at  once  supplied  by  a  special  messenger.  The  system  thus  inaugurated 
not  only  ])revcuted  any  serious  loss  of  time,  but  insured  a  ver)*  high  degree  of 
freshness  ami  p\irity  of  the  virus  iLsed,  as  we  shall  see  when  wc  come  to  treat 
of  the  vcr}'  few  cases  in  which  tinplea'yint  symptoms  followed  the  operation  of 
vaccination.  Indeed,  I  think  that  no  better  guarantee  for  the  good  tjiiality  of 
tlio  vims  could  be  had,  than  the  fact  that  it  was  idl  taken  by  persons  well 
skilled  in,  and  Kmg  accustomed  to,  thU  very  delicate  operation,  and  tliat  it  was 
subjected  Ui  a  severe  scrutiny  l>eforc  leaving  the  Central  Office,  and  a  third  inspec- 
tion by  the  district  medical  officer,  before,  or  at  the  time  of  using. 

The  plan  adopted  for  the  prosecution  of  this  work  was  as  follows:  Every 
District  Inspector  assigned  a  certain  portion  of  his  district  to  eacli  of  his  asso- 
ciates, with  the  instructions  that  each  Louse  should  be  visited,  commencing  at 
one  corner  of  a  Kipiare,  and  past*iiig  entirely  around  t'>  t!io  place  of  bcginniug, 
prcscnthig  the  subject  of  vaccination  briefly  to  each  fmnily,  lliat  all  might  have 
the  opportunity  of  availing  themselves  of  the  benefits  of  this  generous  provision. 
In  all  iustauces,  special  efforts  were  made  to  urge  upon  the  poor,  and  the  tene- 
ment-house population,  the  iniportmice  of  vaccination  and  rcvacciuatioii,  and 
the  pecaliar  advantages  afforded  iu  having  its  protective  influence  brought  free 
of  charge  to  their  very  doon*,  by  the  autl»ority  and  sanction  of  the  Board  of 
Health.  Tliosc  in  bettor  circumstAiices  were  urged  to  attend  to  the  matter 
without  delay,  the  preference  always  being  given  to  the  fiunily  physician; 
though  none  were  refused  the  privilege  of  being  vaccinated,  and  house-servants 
were  particularly  urged  to  its  acceptance. 

Aft  a  general  rule,  those  squares  in  which  small-pox  was  then  or  recently  had 
been  raging,  received  the  first  attention  of  each  inspector,  in  order,  if  possible, 
to  arrest  the  spread  of  the  disease  with  the  least  |)ossibIe  delay ;  a  measure,  the 
salutary  effects  of  which  were  very  soon  apparent  in  the  rapidly-decreasing 
number  of  now  cases  daily  reported  at  the  Central  Office. 

This  house-to-house  visitation  wjis  kindly  received  by  a  very  large  majority 
of  all  classes ;  even  those  who  did  not  stand  in  need  of  its  benefits  ap])]auded 
this  action  of  the  Board  of  Health,  and  generally  expressed  a  good  deal  of  in- 
terest in  ite  success,  Tlic  poorer  classes  seemed  particularly  grateful,  and  verj* 
generally  availed  themselves  of  this  opportunity  to  have  their  children  va(!('inated 
either  by  the  Board's  officer  or  some  other  person,  to  the  prevention  of  a  large 
amount  of  human  suffering,  and  the  presenation  of  many  lives.  Tliose  who 
did  not  stand  iu  need  of  this  gratuitous  semce  were  nevertheless  influenced  by 
the  general  awakening  on  the  subject  which  the  plan  thus  adopted  and  pre- 
sented had  caused,  and  hence  vast  numbers  n})plied  to  their  family  physicians, 
and  received  from  them  the  necessary  advice  and  protection.     Others  preferred 


206 


going  to  the  Diapensaiy,  an  old,  time-honored  cnBtom  most  rigidlr  observed  by 
a  large  class  of  the  poor  and  the  tenement-house  population.  In  many  of  the 
poorer  neig^hhorhoods,  a  large  amount  of  vaccinating  is  done  by  barbers,  mid- 
wives,  apothecaries,  etc.,  all  of  vphom  contributed,  to  a  greater  or  less  extent,  to 
promote  the  wishes  of  the  Board,  that  >*accination  should  he  made  general 
throughout  the  city. 

It  is  true  tliat.,  among  certain  classea  of  the  community,  the  effort  was  not 
so  kindly  received,  and  a  scries  of  objections  had  to  be  mot^  tlie  management  of 
which  often  severely  tested  the  intelligence  and  ingenuity  of  the  Inspector,  in 
order  to  so  dispor^e  of  them  as  to  carry  full  conviction  to  his  hearers.  Among 
the  most  conmiou  objections  advanced  were : 

1.  Fear  of  communicating  disea^ie,  and  the  occBBional  failure  of  vaccinatiOD 
to  protect  from  variola ;  an  objection  emanating  frt:»m  the  ton  frequent  want  of 
care  in  selecting  genuine  virus  at  the  proper  period  of  nrntm-atioii,  and  tlio  time 
and  manner  of  inserting  the  same.  When  the  medical  profession  will  act  aa  A 
unit  in  adhering  to  the  golden  rule  laid  down  by  Jenner,  to  use  nothing  but 
genuine  oighth-tliiy  lymph  from  a  ]>erfec^tly-formcd  vesicle,  we  shall  cea^;  to 
hear  of  vaccination  either  communicating  disease,  or  failing  to  protect  from 
variola.  It  is  true  that  the  conKtitutiotiul  disturbance  caused  by  the  vaccine 
diseaae,  or  even  the  sliglit  wound  niiulc  by  the  lancet,  independent  of  the  spe- 
cific nature  of  the  vinia  employed,  will  often  suffice  to  develop  some  inherent 
alfection  Mliich  othei-wise  might  have  long  remained  latent^  had  not  some  con- 
stitutional disturbance  made  manifest  its  peculiar  cluiracteristics.  Thus  is 
adenitis  often  developed  in  n  Htn:numa  child  by  vaccination,  however  pure  the 
lymph,  or  skilful  and  well-timed  the  operation. 

2.  Revaccination  was  considered  by  many  unnecessary',  and  persons  holding 
this  opinion  were  generally  fortified  by  a  certain  amount  of  meiiical  authority, 
among  which  the  opinion  of  the  family  physician  is  either  correctly  or  errone- 
ously quoted,  and  usually  regarded  as  beyond  contradiction. 

3.  Persons  who  had  been  inoculated  in  childhood  were  generally  confident 
that  they  were  pennanently  protcclcfl,  thmigh  one  severe  case  of  variola  ap- 
peared vinder  my  observation  during  the  past  summer,  in  a  person  who  had  in 
childhood  bccu  subjected  to  this  operation,  ehoiving  that  even  the  protective 
intJuencc  of  variola  it.sclfLs  not  always  pcnnanent,  when  made  to  depend  on  a 
single  inoculation.* 

4.  Many  parents  arc  opposed  to  vaccinating  infants  before  they  have  arrived 
at  the  age  of  three  or  four  months,  such  pcrsonn  usually  citing  the  authority  of 
their  family  physicians,  tJiough,  in  cases  of  direct  exposure,  ver)*  few  would 
neglect  this  precaution,  however  young  the  infant  may  be.  The  absence  from 
home  of  one  or  both  parents,  the  heat  of  the  weather,  the  fear  on  the  part  of 
adults  of  the  conseijnent  sore  arm,  doubts  concerning  the  purity  of  the  lymph, 
and  the  iiatund  distrust  which  many  feci  toward  a  stranger,  operated  iu  par- 
ticular instances  to  a  certain  extent  in  causing  many  to  decline  the  acceptance 
of  free  vaccination  ;  though,  in  most  of  those  instances,  the  Inspector  succeeded 
in  exacting  a  promise  that  the  matter  should  not  be  neglected ;  and  we  have  no 

*  A  certain  class  of  mdalt  Iriib  tmrnlgrants  wEfi  fooud  to  hsTO  been  luocolated  In  cMIdbood,  and 
UicK  were  tho  only  perBon«  tlutt  prcccnted  recent  erldcncc  Df  that  obttolote  pmctlco. 
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reason  to  doubt  that  the  Dispensary,  the  family  physician,  or  some  other  source, 
supplied  the  want  in  a  great  majority  of  cases. 

Ven'  few  of  the  adult  male  population  were  found  at  home,  hence  com- 
paratively little  was  done  toward  affording  the  protective  power  of  vaccination 
to  this  class  of  persons;  the  effect  of  which  was  veiy  soon  apparent^  aa  it  was 
among  these  that  the  few  cases  of  varioloid  occurred  after  the  temiinntiou  of 
thcfie  lalKirs.  Many,  however,  as  well  as  the  older  children  who  were  at  school 
or  at  some  employment  durinjr  the  day,  were  invited  to  eall  nt  the  Inspector's 
house  during  the  evening;  an  invitation  which  large  numbers  accepted,  who 
were  vaccmated  during  the  evening  or  before  working-hours  in  the  moniuig. 

From  the  fact  tlmt  many  of  the  children  were  at  school  at  the  time  of  the 
Inspector's  visit,  it  was  deemed  nece?*sary,  in  order  to  make  th*irough  the 
work,  and  extend  the  advantages  of  vaccination  to  the  greatest  pO!»sible  number, 
to  reach  nuuiy  of  them  through  the  medium  uf  the  public  schools;  and,  in 
order  to  accomplish  tins  without  enconntering  the  spirit  of  oppoi*ition  which 
wiis  previously  manifested  on  a  similar  occasion,  the  Board  of  Education  was 
consulted,  and  that  body  respectfully  asked  for  suggestions  by  which  one  of  its 
own  by-tjiws  might  be  most  easily  and  rigidly  enforced.  After  due  delibenUion 
on  the  subject,  the  Board  of  .Education  adopted  a  resolution  CL»mmendatory  of 
this  action  of  the  Board  of  Health,  and  reconiniending  the  local  Boards  to 
afford  all  necessary  assistance  to  the  medical  officers  in  the  examination  of 
school  registers,  and  securing  the  vaccination  of  nil  unvaccinated  children  in 
attendance,  it  being  distinctly  understood  that  in  all  cases  the  consent  of  the 
parents  should  bo  first  obtained.  Many  of  the  local  School  Boards  at  once 
adopted  this  course ;  the  foremost  being  those  uf  the  Sijrth,  Seventh,  and  Eightli 
Inspection  Districts,  including  the  Seventh  and  Kleventh  Wards.  By  the  efforts 
of  Dr.  R.  J.  O'SuIlivan,  one  of  the  School  Trustees,  and  special  Assistant-Sani- 
tiuy  Inspector,  Dr.  Charles  C.  Lee,  Medical  Officer  of  ihc  Eighth  Inspection 
District,  assisted  by  Drs.  W.  J.  Pnrcell  and  D.  Dewitt  Harrington,  secured  the 
vaccination  of  1,415  Bchool-ebildren,  229  of  these  being  primary  vaccinations; 
and  Dr.  W.  H.  B.  Post,  of  the  Seventh  TuspectioTi  District,  meeting  with  similar 
encouragement,  was  enabled  to  secure  the  vaccination  of  1, 571  school-children, 
172  being  primary  vaccinations;  and  Dr.  J.  T.  Niiglc,  of  tbe  Sixth  Inspection 
District,  vaccinated  455  school-children,  61  being  primary  vaooinjitions.  Dr. 
Ely,  of  the  Eighteenth  District,  vaccinated  512  scliool-childrcn,  the  proportion 
of  primary  vaccinations  not  indicated. 

A  much  smaller  number  of  unvaccinated  cbildrt'ii  were  fountl  iti  the  schools 
on  the  west  side  of  the  city.  Dr.  R  D.  Hudson,  Medical  Otficer  of  the  Four- 
teenth Inspection  Di>trict  (Twenty -second  Ward),  vaccinutt'd  1,140  ^ichool- 
children,  only  11  of  which  were  primary.  Dr.  Wcstcott  reports  visiting  a 
school  in  the  Ninth  Ward  and  finding  the  name  of  but  one  unvaccinated  child 
on  the  register.  Dr.  Randall,  in  the  Fifth  Inspection  District,  including  the 
Sixth  Ward,  vaccinated  730  school-children,  12U  hvhvf  primar)'  vaccinations; 
while,  among  467  vaccinations  of  school-ehildrcn  hi  the  Twentieth  Ward,  only 
two  were  primarj'. 

But  some  of  the  Inspectors  did  not  meet  with  the  same  encouragement 
from  the  local  school  officers  as  did  those  of  tho  Sixth,  Seventh,  and  Eighth 
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Districts,  Tlius,  in  the  Twelfth  District  (Twentieth  Ward),  after  the  Inspector 
had  sought  aud  olitaincd  the  sanction  of  tlie  chairman  of  the  local  Boanl,  and 
liad  made  arrangements  with  the  different  schools,  ajipointing  certain  days  for 
tho  prosecution  of  the  work,  ti  meeting  of  the  Board  was  held  and  a  resolution 
passed  instructinc;  tlie  teaeherA  to  inform  the  children  tluii  atl,  whose  parents 
desired  it,  could  be  vaccinated  free  of  charge  by  calling  at  the  Inspector** 
residence.  The  entire  Boiurd,  with  tho  exception  of  the  ehainiiun,  strongly 
opposed  vaccination  In  the  schools,  and  the  above  resolution  was  the  only  com- 
promise which  the  Inspector,  who  attended  this  meeting,  was  able  to  effect  In 
the  mean  time,  the  Principals  of  tlie  several  schools  had  notified  the  parents  of 
the  original  intention  fif  the  Inspector,  and  had  received  from  the&e  parents,  in 
return,  a  largo  number  of  written  requests  that  their  children  might  he  vaccinated. 
This  plan,  however,  being  inteirupted,  it  was  finall}'  arranged  that  the  children 
visit  the  Inspector's  house  at  stated  hours  in  classes,  two  of  the  I'rincipals  kindly 
fm'nishing  teachers  to  assist  In  keeping  order  and  otherwise  facilitating  the  work. 
In  thi^  manner  the  work  proceeded,  though  I  have  every  reason  to  l>eUeve  that 
the  numlier  of  school-children  vaccinated  was  far  less  than  it  would  ha%-e  been 
had  the  original  plan  been  executed. 

Similar  opposition  was  encountered  in  the  Ninth,  Eleventh,  and  Thirtceutk 
Inspection  Districts ;  yet,  in  tho  Ninth  District,  Dr.  Westcott  managed  to  vao- 
einato  120,  and  Dr.  O.  G.  Smith  02  sohool-childron.  In  the  Eleventh  District 
(the  18th  Ward),  Dr.  KuisHdl  vaccinated  Hi^,  of  which  105  were  primar}^ ;  and, 
in  the  Thirteenth  District,  Dr.  Strong  vacciu»ted  at  hb  own  residence  266 
school-children,  Ifi  being  primary  vaccinations. 

The  principal  objection  juade  by  the  Trustees  to  vaccinating  in  the  school- 
room was,  tlie  fear  of  its  effects  on  the  minds  of  young  children.  Something  of 
a  panic  had  occurred  in  one  of  the  pruuary  schools  bi  the  21st  Ward,  caused 
by  a  mischievous  paragraph  in  one  of  the  muniing  papers,  and  this  was  cited 
with  the  usual  amount  of  exaggeration,  as  one  of  tlio  evil  effects  of  introducing 
this  subject  to  young  children  not  undor  the  immediate  snper^^sion  of  their 
parents. 

Twenty-two  Industrial  and  Ch:u-ity  Schools,  including  the  News-boys' 
Lodjafing-Uousc  and  similar  institutions,  were  visited  by  Dr.  Wra.  C.  Roberts, 
who  vaccinated  960  of  this  class  of  children.  In  perfomiiiig  tliis  task  unaided, 
Dr.  Roberts  found  it  impossible  to  make  a  full  record  of  his  work  beyond  that 
of  mere  numbers,  and  it  is  therefore  unknown  wliat  proportion  of  these  cbildreu 
had  been  previously  vaccinated.  Owe  Industrial  School  in  the  20th  Ward  was 
nsited  by  Dr.  Duberceau,  who  vaccinated  19  children. 

Of  the  unpk'uaant  complications  following  the  operation  of  vaccination,  we 
have  reports  of  six  cases  of  erysipelas  and  erysipelatous  inflammation,  most  of 
them  recovering  with  little  or  no  treatment ;  one  case  of  badly-inflamed  arm, 
one  abscess  in  the  axilla,  and  two  cases  in  which  an  eruption  over  different 
parts  of  the  body  followed  the  operation. 

Of  the  cases  of  eruption  following  vaccination,  one  exhibited  the  appearance 
of  the  vaccine  vesicle  in  its  early  stages,  and  tho  other  was  clearly  dependent 
on  a  premature  rupture  of  t!ie  sore  during  the  purulent  stage,  the  discharge 
causing  an  excoriation  in  the  vicinity  of  the  sore  which  extended  to  wherever 
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the  right  hand  came  in  contact  with  different  parts  of  the  body,  the  eruption 
hntig  clearly  tlie  effect  of  IochI  irritation,  caii&cd  by  the  pundeiit  inftttLT  from 
the  ruptured  *iore  conveyed  by  the  finger-nails  of  tlic  cliild.  I^oth  of  these 
cases  recovered. 

The  proportion  of  cases  iu  whieh  unpleasant  ayinptonis  followed  the  opera- 
tion so  far  as  reported — and  care  has  been  taken  to  cbtaiJi  full  information  on 
the  subject — was,  I  believe^  less  than  the  usual  average  in  private  practice  ;  and 
in  this  respect  I  tliinlc  the  care  exercised,  to  secure,  each  day,  lymph  of  unc^ues- 
tlonable  character  as  to  freshness  and  purity,  wiw  not  withont  its  effect.  Indeed, 
every  possible  precaution  was  taken  to  avoid  these  accidents,  even  to  furnishing 
the  Inspectors  with  new  lancets;  and  these  were  submitted  to  frequent  and 
thorough  clejinsing  with  carbolic  acid. 

Tlie  success  of  this  unJortaking  has,  I  believe,  been  fully  equal  to  the 
highest  expectations  of  the  Board  or  any  of  ita  officers.  Small-pox,  which 
threatened  to  overspread  our  city,  was  at  once  arrested,  with  the  exception  of 
here  and  there  an  isolated  case,  exceptions  always  to  be  met  with  in  a  co^mo- 
poUtiui  city,  independent  of  atiy  epidemic  influence.*  In  view  of  this  siucces.*, 
it  would  appear  that  the  Tune  has  arrived  for  the  establishment  of  a  Vaccine 
Bureau  in  connection  with  the  Board  of  Health,  where  fresh  lymph  can  at  all 
times  be  obtained*  and  the  poorer  classes  supplied  with  gratuitous  vaccination. 
A  department  of  this  kind  under  the  care  of  a  competent  person,  with  sufficient 
assistance  from  time  to  time  to  meet  such  emergencies  as  the  late  outbreak  of 
small-pox,  would  so  far  ccmtrol  tlie  disease  as  to  remove  all  fear  of  its  appearance 
as  an  epidemic,  and  thus  greatly  promote  not  only  the  sanitary,  but  the  social 
and  commercial  interests  of  our  great  citj*.  To  utford  so  high  a  degree  of  pro- 
tection w«juld  require  that  the  practice  of  revaccination  sliould  bo  adopted,  as  it 
is  now  a  well-&etlled  conclusion  in  the  minds  of  l!ie  medical  profession  that  the 
effect  of  a  single  operation  is  not  always  permanent,  and  that,  in  order  to  secure 
its  full  benefits,  it  shoiild  be  repeated  at  intcn^ala  until  it  ceases  to  produce  any 
of  itH  chai-acterislic  effects. 

In  conclusion,  I  beg  leave  to  add  that  a  tribute  of  honor  is  due  to  those 
medical  gentlemen  not  permanently  connected  with  the  Board,  who,  amid  their 
private  professional  duties,  devoted  them.selves  so  earnestly  to  this  work  from  its 
commencement  to  its  completion.  The  zeal  with  which  they  from  day  to  day 
labored  in  the  furtherance  of  thi^  noble  work,  was  actuated  by  motives  far  above 
the  moderate  pecuniary  compenwiti  m  they  received,  and  will,  I  hope,  be  ever 
gratefully  remembered  by  au  appreciative  public. 

Respectfully  submitted ; 

R  H.  Janes,  M.  D.. 
Sanitary  Inspector  of  the  1 2M  DUtrictj/or  tJu  Corps  of  Ijtspectora  and  Assidant 
Inspectors^ 
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*  sinc«  wiiUng  Uie  ftlwro,  ihc  rbDnwing  note  bas  been  reedred: 

E.  H.  JiSTB*,  M.  D., 

DeuiSib:  Ai  the  tenement-house  No.  3^13  Ea»t  Portj-eipliUi  Street,  there  were  tn  Saptember 
five  cwcB  ofof  rarlolold,  and  ttic  occapani«  admitted  the  proffer  of  revaccination  by  tbo  Itifp«clor  In 
Jono,  bnt  declined,  as  tbey  cooHldered  one  vaccliiatfon  Bnfflclont.  Tbo  rtitnlt  ■bom  the  Imporlonoe 
of  the  coaree  idoptcd  b;  the  Metropolitac  Bo&rd  of  BealUt. 

Toora  traly, 

AuOtTBTOB  Vixti. 
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VACCIXATIOX  L\  THE  PUBLIC  SCHOOLS. 

£.  Harius,  M.  D.t  Sanitary  Superintendent, 

Sir  :  I  have  the  honor  to  report  that,  in  accordftuce  with  your  iiistrnctions^ 
ited  officially  the  local  School  Boards  of  the  Eighth,  Ninth,  Tenth,  Four- 
teenth, FifteentJi,  Sixteenth,  Seventeenth,  and  Twenty-first  AV'anLs,  for  the 
purpose  of  arranging  preliminaries  for  vaccination  in  the  schools  under  their 
care. 

After  receiving  the  authorization  of  the  Trustees,  I  then  visited  the  schools 
in  company  with  the  Sanitary  Inspectors,  in  whose  districts  these  schoola  were 
hiuiatcd,  nmi,  either  yicrsoually  or  with  the  aid  of  trustees  and  teachers,  we  ci- 
plftined  to  tlie  scholrtra  the  plun  of  vaccination  for  the  schools,  wliich  had  been 
adopted  by  the  Board  of  Health. 

Questions  as  to  the  right  of  the  Board  of  Health  to  vaccuiate  in  the  schools 
were  not  discussed.     The  pupils  were  iufonued  : 

1.  That  the  Board  of  Health  oftV^red  to  vaccinate  all  of  the  pupils  in  the 
pabUc  schools  who  required  it,  but  that  no  forcible  vaccination  was  intended. 

2.  That  no  child  could  he  vaccinated  without  the  consent  of  its  parent>c. 

3.  Ko  objection  was  made  to  the  perfonnance  of  the  vaccination  by  tho 
family  physician. 

4.  Tliat  the  vaccine  virus  for  the  intended  vaccination  was  very  carefidly 
selected. 

It  was  found  that  a  sort  of  fear  of  forcible  vaccination  had  crept  into  the 
schools,  owing  to  incorrect  newspaper  stJitements,  and  consequently  parents  bad, 
in  many  instances,  kept  their  children  at  home.  After  it  was  learned  that  no 
forcible  measures  were  to  be  used,  a  decided  reaction  ensued  iu  favor  of  vacci- 
nation. I 

In  those  schools  where  medical  men  were  ajnong  the  trustees  or  teachers, 
efforts  had  already  been  made  to  secure  a  thorongh  vaccination  of  the  pupils. 
In  some  schools  teachers  gave  their  aid  luid  approval  of  tho  worlc,  by  offering  to 
bo  vaccinated  theraficlves. 

As  an  instance  of  the  necessity  for  the  proposed  vaccination,  it  was  founds 
during  our  visit  to  one  of  tho  schools,  that  scholars  were  in  attendance  at  this 
school,  who  lived  in  houses  wlierc  small-pox  was  then  prevailing,  the  teachers 
being  unaware  of  the  existence  of  the  disease. 

The  registration  of  vaceinaliou  in  the  schools  is  not  unifonn,  varying  from 
satisfactory  thoroughness  to  a  certain  degree  of  inattention.  It  would  seem  as 
if  every  scholar  ought  to  present,  on  entering  school,  a  certificate  of  vaccination 
from  a  physician,  and  a  note  of  this  should  then  he  made  under  a  special  head- 
ing in  the  register. 

A  relation  seems  to  exist  between  the  thoroughness  of  vaccination  in  the 
schools  and  the  intelligence  of  Uic  people,  and  it  is  believed  that  the  cliildren 
of  intellrgeut  parents  will  show  a  ranch  larger  proportion  of  vaccinations  than 
tl»ose  who  are  more  dcficipnt  in  education. 

It  would  be  an  omission  to  close  this  brief  report  without  referring  to  the 


courtesy  with  which  wo  were  received  in  our  visits,  and  it  may  also  be  added, 
that  uo  3;ood  citizen  cau  visit  our  public  schools  without  being  siricerely  in- 
terested in  their  welfare.  It  is  a  natural  desire  that  physical  and  mental  educa- 
tion should  receive  an  equal  share  of  attention,  and  tliat  every  safeguard  should 
be  thrown  about  the  health  of  schools.  How  comparatively  valueless  would  be 
the  finest  attainments,  if  allied  to  a  constitutimi  enfeebled  by  the  results  of  tlut 
disease  which  it  has  been  the  object  of  the  ]>rc8ent  efforts  to  avert  I 

Yours  very  reapectfiiUy, 

F.  A.  BURRALL.  M.  D. 


IV. 


E.  Harris,  M.  D.,  Sanitary  Superintendent. 

Sir:  I  have  the  honor  respectfully  to  report  that,  iu  obedience  to  orders 
received  from  you,  I  commenced,  on  June  1,  1869,  the  visiting  of,  and  vacci- 
nation in,  the  induRtrial  schools,  under  the  charge  of  the  Children's  Aid  So- 
ciety, and  during  the  month  attended  to  the  following  establishments: 

13th  Ward  Indualrial  School,  327  Rivington  Street. 

Girls'  Lodging-house,  125  Blecckcr  Street. 

Girls'  School,  62  Market  Street- 
Boys'      "       709  E.  11th  Street. 

Girls'      "       E.  14th  Street  and  Avenue  B. 
"  "        837  E.  35th  Street. 

News-boys'  Lodging-house,  709  E.  11th  Street 

German  School,  Second  Street. 

"  Lord  "       "      Greenwich  Street 

Fifth  Ward  School,  141  Iludson  Street 

School,  1 85  Spring  Street, 
"        116  Elizabeth  Street 

No.  7  Industrial  School,  337  W.  48th  Street 
»  »       150  W.  1 0th  Street 

«  "       211  W.  IBth  Street 

Loriraer     "  "       W.  52d  Street 

Iludson  River         **       350  W.  27th  Street 

Italian  Scliool,  30  Franklin  Street 

Making  %  total  of  eighteen  schools. 

Tlic  total  number  of  vaccinations,  as  nearly  as,  in  the  hurry  of  business,  I 
was  enabled  to  record  it,  was  about  seven  hundred,  of  which  about  fifty  were 
primary  aud  the  rest  sccondarj'. 

Besides  the  foregoing,  I  visited  the  House  of  Detention,  West  Thirteenth 
Street,  and,  assisted  by  its  resident  physician,  vaccinated  over  fifty  children,  a 
few  of  which  vaccinations  were  primar5\ 

July  8d,  I  visited  the  Juronile  Asylum,  One  Hundred  and  Seventy-sixth 
Street,  and  again  on  July  11th.  The  total  number  vaccinated  on  these  Xtko  oc- 
casions, of  male  and  feiualo  chiblren,  exceedej  two  hundred,  many  of  which 
were  primary.  The  <\ucstion  of  vaccination  preiious  to,  or  on  or  after  a<iraifi- 
sion,  not  apparently  having  been  made  a  matter  of  especial  attention.     Very 
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many  of  these  vnccirmlions  were  priniarj-,  and  Biiccecdcd  in  a  majority  of  in- 
stances; all  which  did  not  ou  the  first,  being  repeated  on  the  second  visit. 

On  July  6tli  I  vUited  the  Colored  Orphan  Asylmn,  in  which  I  vaccinated, 
or  rcvaccinatcd^  more  than  seventy  children. 

I  visited,  also,  a  number  of  other  institutions  (nine),  hut  found  their  wanta 
already  provided  for  hy  tlic  Sanitary  Inspectors,  or  hy  other  agonciea. 

June  2Ut,  with  Inspector  Tauszky,  I  visited  a  school  in  Forty-eighth 
Street,  nnder  the  patronage  of  the  Home  of  the  Friendless,  and  vaccinated 
ahout  sixty  children. 

The  totid  of  these  two  series  of  vaccinations  exceeds  one  thousand. 

It  gives  me  great  pleasure  to  say  that  the  efforts  of  the  Inspector  were 
greatly  facilitated  hy  the  zealous  codperation  of  the  intelligent  lady  teachers  in 
these  educational  establishments.  With  ^■e^y  few  exceptions,  vaccination  waa 
readily  submitted  to  by  the  children,  and  was  performed  in  every  case  in  which 
the  cicatrix  was  the  least  doubtful  in  character,  or  where  vaccination  had  not 
been  performed.  Had  I  known  then  what  my  subseqnent  experience  has 
taught  me,  I  would  not  have  left  a  single  ann  nntouchcd.  Of  the  succcas  of 
my  vaccination,  from  what  opportunities  I  had  of  judging,  I  entertained  a  very 
favorable  opinion.  In  regard  to  other  points  connected  with  this  interesting 
and  important  siibject,  I  can  add  nothing  to  what  has  been  said  in  the  full  and 
able  Tcporti^  of  the  zealous  and  intelligent  Inspectors  with  whom  I  was  asso- 
ciated. It  will,  perhaps,  be  well  that  I  should  say  that  a  large  proportion,  with 
a  single  exception,  of  these  scholars,  had  been  vaccinated  at  least  once,  and  many 
a  second  time.  ^M 

Respectfully  submitted :  ^H 

Wm.  C.  Robebtb,  M.  D.,         ^ 
AtsUiani- Sanitary  Inspector  of  Small-pox  and  Vaccination^  Metropolitan  Board 
of  Health, 


RULES    OBSERYKD    IN    FUBLTC 


VACCINATION 
SMALL-POX 


AND    IN    THE   CONTROL  OF 


The  rules  wldch  Dr.  Jenncrlaid  down  for  the  practice  of  vaccination  arc 
exceedingly  strict,  and  so  very  exact  are  they,  that  only  tbe  more  intelligent  and 
scrupulous  class  of  medical  practitioners  even  in  his  day  complied  with  them. 
Yet  the  family  physician,  with  every  incentive  to  use  all  known  means  for  aecor- 
ing  the  most  perfect  results  and  avoiding  all  sources  of  accidental  inflammation, 
defective  operation  of  the  vims,  etc.,  in  his  patient,  han  in  many  districta  auc- 
cecdcd  in  keeping  alive  the  true  Jcnnerian  methods  and  rules  in  the  practice  of 
vaccination. 

Tbe  throe  essential  points  in  the  practice  of  vaocination  by  Dr.  Jenner  were 
the  following,  namely  : 

1.  To  select  and  employ  only  vaccine  lymph  from  absolutely  perfect 
vesicles,  and  from  infants  in  good  health,  and  from  arms  free  from  areola  oi 
other  marks  of  inflammation  at  the  time  of  taking  the  vims. 

2.  To  vaccinate,  when  possible,  directly  from  arm  to  arm,  and  in  all  racoi- 
nations  to  nac  perfectly  fresh  lymph. 
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3.  The  quality  nnd  thoronghnens  of  iho  vaccination  should  ho  attested  )>y 
careful  uispoction  of  the  eighth-day  results  of  the  operation,  and,  wherever 
defects  are  noticed  or  even  possible,  there  should  be  reinocnlation  with  fresh 
lymph-* 

That  these  simple  rules  slioold  be  neglected  by  any  physician  would  seem 
to  be  impossible,  if  he  correctly  appreciates  the  importance  of  individual  pro- 
tection «s  well  as  pnblic  security  against  sniall-pox.  The  correction  of  each 
neglect  and  defectiveness,  as  we  witness  in  the  private  practice  of  vaccination, 
may  bo  partially  overcome  by  the  influence  of  Boards  of  Health  in  their  public 
vaccinations. 

These  simple  and  eaftily-observed  rules  should  be  strictly  adhered  to  in  pub- 
lic vaccination.  They  should  be  taught  to  the  people  in  Huch  manner  that  the 
duty  of  revaccinalLng  every  person  once  at  least  in  the  lifclirao  will  be  under- 
stood and  willingly  practised. 

liuics  that  should  regulate  the  Care  and  Cultivation,  of  the  Stork  of  Vaecine 
Lymph  for  Public  Vaccination, — ^Two  cardinal  facts  have  been  clearly  demon- 
strated in  the  progress  of  seventy  years'  experience  in  the  use  of  the  Idne-pock, 
viz. :  (1.)  That  the  fully  effective  attribut-es  of  vaccine  \nruft,  by  special  care,  in 
the  selection  of  persons  and  vesicles,  can  be  enhanced  and  brought  to  a  high 
degree  of  actiWty  ;  and  (2.)  That  a  primary  stock  of  vaccine  can  bo  pro- 
cured by  artificially  infecting  a  heifer  with  genuine  small-pox.  Tlje  vesicles 
and  crusts  tLat  form  upon  the  udder  and  other  parts  of  the  cow  are  found  to 
be  imbued  witli  the  proj)crties  of  vaccinia,  which  is  the  primary  source  of 
artificial  protection  against  small-pox.  f 

Vaccination  in  cities  and  populous  neighborhoods  should  be  strictly  en- 
forced by  all  means  which  the  laws  afford  :  and  in  all  portions  of  the  State, 
however  sparsely  settled,  no  children  should  be  permitted  to  attend  the  public 
schools  without  having  been  well  vaccinated. 

Revaccinations  should  be  recommended  and  practised  in  all  persons  after  the 
lapse  of  about  fifteen  years  from  the  first  vaccination  of  the  individual. 

"Whoever  chances  to  be  exposed  to  smaU-pox  contagion,  or  bo  in  any  place 
where  small-pox  is  epidemic,  should  forthwith  bo  revaccinated  unless  proved  to 
be  protected  by  previous  and  successful  re  vaccination  ;  and  vacciuatlon  and  rc- 
raccination  should  be  performed  upon  all  persons  bo  exposed  to  amall-pox  as 
speedily  as  possible,  for  experience  has  proved  that,  if  the  vaccinial  inoculation 

*  Id  the  earlier  yoan  of  bin  experience,  Dr.  Jeoner  reK>rdcd  It  ■  daty  lo  LuRt  every  raccluutlno  by 
mbaeqaent  inoculation  witb  rariola  Ittiolf;  bnt,  having  proved  tbAt  rtiiaoailuUon  with  vacolno  Ijrmph 
lsfttIl7Ugr>od  ate«t,  nDdloflnlUly  leeo  tuusanloTU.  hobcnccforth  practtsod  rcncclnatlonas  the  con* 
•Unt  rate.  Thli  tIow  of  the  duty  of  Uie  TMClnAtor  to  give  Asaarad.  certaljity  of  prolecllan  lo  every 
pereoD  raccliiatod,  tboogti  at  tlmm  Impracticable,  la  worthy  of  general  rej^rd,  for  It  potiita  oat  a  rule 
of  profbsitocal  duly  that  iboold  have  few  exceptions. 

t  Thla  Bimplo  method  of  retnmioi;;  to  the  primary  Ronrce  of  tbccIijU  \»  not  to  be  ll^^hUy  etitecmwl. 
Flnnly  a*  wo  may,  lu  the  pronent  early  Btago  of  Icnowlcdpe  concomliig  the  physiological  hUtory  of 
vaccinia,  believe  that  l(a  perpetual  generations  or  repropa^tlons  to  man  may  not  necesaarlly  render 
U  HoaOy  abortive  or  bat  partially  protective,  thuro  la  atUl  mnch  renion  fur  endeavoring  to  malntAin  a 
ftrqaeotly-rencwed  itock  trom  tbe  cow.  PbyrUiIojilcal  knowlodgu  and  medical  cxpcrienco  on  this 
■nt^ect  do  not  yet  warrant  lu  In  caatlnx  aalde  the  original  method  of  roncwinj;  the  tnth  and  healthful 
ftock-vlnis  which  the  bolfercan  Bopply,  thouirh  there  Id  conRtantly-lncr^asln?  ovIdcDCd  that  sacces- 
bIto  gcnemtloDi*  of  vuccInU  In  the  hanuui  family  maybe  bo  condnctod  n^i  to  pvrputnntoaU  theprophy- 
lact^attrlhatca  of  the  vim«  unimpaired.  Ploal  conclaBlons  on  thcHC  qae»tlonB  cannot  bo  rt-achcd  In 
tbfl  prsBOOt  oentniy.  More  ftcta  mnat  occamDiato  and  be  analyeod.  by  carcfbl  observers  before  we  con 
Mfely  dochre  an  ludeppudenco  of  tbo  orlslnal  Boarce  of  the  klno-pock. 
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is  performed  thoroujjhly,  even  after  the  variolous  contatjion  has  been  u[>eradDg 
(inculiatine;)  foi-  liiree  or  four  days,  it  wiU,  m  most  iustancea,  la^ivc  complete  or 
partinl  prolecliuu  a;:ainst  small-pox,  and  that  even  the  partial  and  modifying 
ctiect  of  sux^h  vaccination  diuiiuislica  the  chances  of  u  fatal  attack  of  small-pox 
nearly  twenty  per  centum. 

The  fact  should  he  constantly  rcnieinhercd  by  the  people  as  well  as  by  sani- 
tary othoera  and  physi*;iaus,  that  vaccination  is  simply  a  **  pathological  substi- 
tute" for  small-pox,  and  that,  to  render  this  substituted  vims  absolutely  protect- 
ive under  circumstances  of  gjeat  exposure  to  contagion,  the  vaccine  hTnph  must 
bo  fresh  and  of  good  quality,  and  its  insertion  (inoculation)  must  be  thorough. 
And  it  stiould  bo  borne  in  mind,  also,  that  rcvaccination  is  simply  h  t«st  for  re- 
maining or  restored  receptivity  of  the  individual  to  the  vaccine  and  the 
^-aiiolous  kinds  of  infection. 

The  occurrence  of  small-pox  in  persons  that  have  been  vaccinated,  tliough 
rarely  witnessed  except  when  great  numbers  of  unvacclnated  children  and  other 
persons  are  suffering  from  the  disease,  an  epidemic  season,  w>  called,  or  in 
persona  directly  and  much  exposed  to  the  contaijiou,  shows  that  it  is  needful 
that  every  person's  vaccination  should  bo  so  thorough  as  to  remove  all  individual 
receptivity  to  small-poi,  and  especially  that  no  person  should  neglect  to  be 
vaccinated  in  prnpur  time. 

Tlie  vaccinator ftlioulii  keep  in  vicv\  the  fact,  "that  the  protection  afforded 
by  vaccination  is  moro  compile,  the  more  complete  the  development  of  the  , 
vaccine  disease,  and  especially  the  more  uiarked  the  impression  mado  by  it  upon 
the  system.'* 

Also,  "  that  where  vacciuatiou  fails  t<i  impart  absolute  protection  ngidnst 
small-pox  contagion,  it  nevertheless  modifies,  in  the  majority  of  cases,  the  coone 
of  the  disease,  and  renders  it  less  fhtal." 

xVko,  **  that  the  weakening  of  the  protective  power  of  infant  vaccination  is 
progressive,  and  that  it  occurs  most  rapidly  during  the  period  of  most  rapid 
bodily  growth,  namely,  from  infancy  to  puberty  ; "  and,  further,  "  that  the  re- 
turn of  receptivity  for  small-pox  contagion  (more  or  less  complolo)  is  a  process 
in  accordance  with  the  general  laws  of  physiologj*,  and  does  not  detract  from 
the  vidue  of  vaccination  as  a  human  invention." — {Ballard.)  * 

"Consider  yourself  strictly  rc-sponsible  for  tbc  quality  of  whatever  lymph 
you  use  or  furnish  for  vaccination.  Take  lymph  only  from  subjects  who  are  in 
good  health ;  especially  satisfying  yourself  that  they  are  free  from  eruption  on 
the  fikin.  Take  it  only  from  well-chflTrictGrized,  uninjured  vcaicloa.  Do  not 
take  it  from  cases  of  rcvaccination.  Take  it  (as  may  be  done  in  all  regular 
cases  on  the  day-week  after  vaccination)  at  a  time  when  the  vesicles  are  plump,, 
cither  just  before  the  formation  of  the  areola,  or,  at  the  least,  not  more  than 
twenty-four  hours  after  t.he  areola  has  begun  to  form." 

"  In  vaccinating  from  arm  to  arm,  and  still  more  in  proceeding  to  store 
lymph,  avoid  drfiining  any  vesicle  which  you  puncture.  From  such  a  vesicle  as 
vaccination  by  puncture  comnionly  producer,  do  not,  under  ordinary  circum- 
stanced, take  more  lymph  than  will  suffice  for  the  biiuiedinte  vaccination  of  five 
subjects,  or  for  the  charging  of  seven  ivory  points,  or  for  the  tUling  of  three 
capillary  tubes ;  and  from  larger  or  smaller  vesicles  take  only  in  like  proportion 
to  their  size." 

•  Yocdnalioii  and  Ui  Fofitf  .*  A  prtxe  EflHjr,  hy  Dr.  Kdwozd  BaUarU,  Loadoa,  laSB. 
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"  Scmpnlou?Iy  observe  in  your  inspections  every  sign  which  tests  the  effi- 
ciency and  purity  of  your  IjTiiph.  Note  any  case  wherein  the  vaccine  vesicle  is 
unduly  hastened  or  otiierwise  JiTOgulur  in  its  development,  or  wherein  any 
undue  local  irritntion  arises ;  nndj  if  eimilnr  results  ensue  in  other  cases  vacci- 
nated with  the  same  lymph,  desist  at  oucc  from  employing  it/' 

[The  last  three  of  the  foregoing  rules  are  quoted  without  abbreviation,  from 
the  reijulatians  at  present  in  force  under  the  Pri^-y  Council  Medical  Officers  in 
England,  in  the  management  of  vftccinatii>n  by  contract,  and  with  this  remark 
we  conclude  what  needa  to^be  presented  from  the  rules  that  now  guide  the 
Medical  Officers  of  the  Metropolitan  Board  of  Health  in  thifi  brunch  of  sanitary 
8er\'ice.] 


THE  CONTROL  OF  INDIVIDUAL  CASES  OF  SMALL-POX. 

DISIXFECTION. 


ISOLATION  AND 


Recent  improvements  and  reBonrcen  in  disinfection  enable  medical  officers 
and  attendants  to  make  short  and  etfcctive  work  in  the  management  of  amall- 
pox  contagion.  Complete  domestic  quarantine  (isolation)  of  whatever  can 
communicate  the  contagion,  and  thoroagh  and  speedy  disinfection  of  all  clothing 
and  other  tilings,  and  tlie  places  that  have  by  any  meatia  become  infcctctl,  or 
that  have  been  bo  exposed  as  to  have  been  lijjble  to  such  infection,  are  now 
counted  among  the  most  essential  and  dcliuitc  of  all  t^uitury  rules. 

The  distance  to  which  the  contagion  of  small-pox  may  be  communicated 
through  the  open  air  is  uiiIo^ijwti,  but  there  is  abundant  reason  to  believe  that, 
when  small-pox  is  verj'  pre\alent  in  crowded  neighborhoods,  its  contagious 
principle  is  frequently  difluscd  by  the  atmosphere  across  streets  and  squares, 
and  from  house  to  hou*e,  especially  where  there  is  free  exposure  of  unwashed 
and  undisinfueted  clothing  and  bedding,  iis  for  example  where  biaukets,  quilts,  or 
personal  clothing  of  the  sick  or  the  dead  are  hung  out  in  yards  or  upon  the 
roofs.  These  facts  render  it  quite  imjtortant  that  our  sanitary  regulations 
should  bring  every  kind  of  Infeclcd  material  and  furniture  under  strict  domestic 
quanuitine  uinl  thorough  disinfection,  so  that  there  shall  be  no  possible  diftusion 
of  the  vims  beyond  tlie  apartment  in  which  the  infected  materials  are  found. 

Wltnt  DUinfcctants  to  employ. — Boiling  water,  or  a  temperature  of  212° 
Fahrenheit,  quickly  destroys  the  contagioiLs  property  of  small-pox  in  whatever 
materials  or  places  it  may  be  held.  This  fact  should  bo  taught  to  every  nurse 
and  attendant  in  cases  of  small-pox. 

Carbolic  Acid. — The  strong  solution  (one  part  of  pure  cnrbolic  acid  to  ten, 
or  not  more  than  twenty-five  parts  of  hot  water),  also  the  strotig  vapnr  of  the 
pure  acid,  effectually  destroys  the  contagion  if  so  effectually  applied  as  to 
thoroughly  moisten  or  permeate  tiie  infected  materials. 

Sulphurous  Acid  Vapor, — Fumigation  with  sulphur  should  bo  practised  in 
every  apartment  and  closet  in  which  the  contagion  exists  or  is  suspected  to  lurk. 
It  is  a  rule  of  the  Metropolita!i  Sanitary  Service,  that  the  vapor  of  carTiolic  acid 
and  the  fumes  of  sulphur  shall  be  employed  in  fumigating  »Il  infected  apart- 
ments  and  materials,  as  soon  as  the  sick  persons  are  removed  and  before  bed- 
ding and  furniture  are  touched  ;  this  duty  is  performed  under  the  immediate 
direction  of  sanitary  officers. 
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The  Methods  of  applyiiiff  Disinfectants^  and  purifying  ApoTtnients, — As  Booti 
as  the  infected  apartments  and  materials  caii  be  closed  up  for  the  purpose,  the 
bedding  and  all  other  infected  matcriala  should  be  so  arranged  on  chairs,  etc, 
that  every  part  of  them  shall  be  accessible  to  the  ilisinfccting  vapor  and  gases. 
Then  proceed  to  the  infected  apartment  or  apartments,  and,  after  iuiturating  the 
beds,  cai'pets,  floor,  and  clothing,  with  carbolic  acid,  let  tho  itsual  fumigation 
with  sulphur  be  commenced,  allowing  the  sulphur  to  bo  burned  as  long  and  in 
as  great  <|uautity  as  the  oxygen  in  tho  closed  roorus  will  inainUiin  the  combus- 
tion. From  three  to  ten  pounds  of  sulphur  will  be  required  for  ordinary  sick- 
rooms, and  the  adjacent  closets  and  bedroom. 

After  fumigation  there  nhould  be  very  thorough  cleansing  with  boiling  watOT, 
for  whatever  can  be  boiled  or  scrubbed,  and  with  whitewash  contjuning  car- 
bolic acid,  and  by  long-continued  ventilation  with  open  windows,  etc. 

No  arlielo  of  furniture,  clothing,  or  bedding,  should  be  allowed  to  leave 
the  infected  premises,  except  by  permission  of  medical  officers. 

Any  public  or  private  caniagc  that  conveys  a  pmall-pox  patient,  or  any 
infected  materials,  must  be  brought  under  the  same  nanitary  control  and  puri- 
fication ati  infected  apailuients  and  bedding,  before  being  again  usccL 

Other  Duties. — The  following  mDmoranduni,  concerning  the  duties  to  be 
observed  in  families,  and  by  sanitary  officers,  briefly  shows  what  coarse  is 
adopted  by  the  Metropolitan  Board  of  Health. 

Vaccination  of  Persons  exposed. — Immediately  upon  roceiviug  information 
of  the  presence  of  a  case  of  small-pox  in  a  tenement  or  other  dwelling,  the 
medical  officer  of  t!ie  district  in  which  it  occurs  is  required  to  proceed  to 
offer  to  vjiccinate  and  revaccinatG  every  person  in  such  <lwelling  and  in  eaeh 
adjacent  house,  and,  unless  otherwise  advised,  this  special  vaccination  should  be 
continued  from  house  to  house  until  cvcrj'  person  in  the  block  is  protected. 
Occasionally  the  supply  of  fresh  lymph  fails,  and  the  effort  to  create  a  cordon 
Manitaire  by  means  of  vaccination  is  necessarily  interrupted.  Still,  the  rule  to 
vaccinate  all  who  need  it  throughout  the  entire  block  is  obligatory,  and  should 
be  adhered  to  as  strictly  as  possible.  In  the  rural  villages  and  towns  the  same 
rule  should  be  observed,  and  the  vaccination  extended  throughout  the  entire 
neighborhood  where  the  contiigion  is  found. 


Public  necessity  now  demands  that  tho  duty  of  vaccination  shall  be  per- 
fonned  in  the  best  manner,  and  that  the  care  and  generatiou  of  the  stock  of 
vaccine  vims  shall  be  scrupulously  attended  to  by  physicians  and  officers  of 
health.  The  report  herewith  given  of  the  work  of  house-to-house  vaccination 
in  New  York  is  submitted  in  the  hope  of  promoting  the  observance  of  Dr. 
Jennor's  rules  in  the  universal  application  of  this  wonderful  blessing  to  the 
human  family. 

E.    II ARRIS. 
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"B." 


REPOKT 


OF 


ASSISTANT-SANITARY  SUPERINTENDENT 

OX  TDK 

OrERATIOTfS  OF  THE  METROPOLITAN  BOARD  OF  HEALTH,  IN 
THE  CITY  OF  BROOKLYN,  FOR  THE  YEAR  1869. 

To  Elisra  Harris,  M.  D.,  Sanitary  SuperinUndent. 

Sir  :  Witli  the  steady  progress  of  the  population  of  our  city  in  sanitary 
education^  through  the  teaching  and  iufluencc  of  the  Board  of  Plealth,  and  in 
respcnt  for  an  authority  capable  of  enforcing  its  wholesome  demands,  there  has 
been  during  the  past  year  an  increased  amoant  of  sanitary  work  accomplished, 
with  the  luacliinery  already  iu  operation,  through  the  more  cordial  cooperation 
of  our  citizens.  Thia  codperation  has  been  evinced  by  the  extent  to  which  the 
latter  have  availed  themselves  of  the  aid  of  the  Fioard  in  securiug  the  removal 
and  abatement  of  sonrccs  of  danger  and  discomfort. 

The  greater  proportion  of  our  work  during  the  summer,  exclusive  of  teiie- 
raent-houpe  cabcs,  lias  cousiated  in  response  to  these  demands  for  our  interven- 
tion, two  thousand  five  hundred  and  eighty-four  complaints  of  citizens  having 
received  attention  during  the  year. 

The  strong  hold  which  the  Board  haa  gained  on  the  confidence  of  thoas 
who  most  need  its  supervision  has  been  manifestod  in  many  ways;  in  none 
perhaps  more  clearly  than  lu  the  nature  of  the  complaints  made  at  the 
Heidth  Office,  which  have  been  far  from  being  confined  to  matters  of  sani- 
tary import,  but  have  embraced  numerous  relations  in  which  the  complain- 
ants have  felt  their  need  of  advice,  and  have  manifested  their  confideuce  in  the 
agents  of  the  Board,  as  if  they  ascribed  to  it  offices  of  guardiaii!<hip  and  protec- 
tion. Bat  it  is  not  by  tbo  tenement-honsc  population  only  that  the  work  and 
authority  of  the  Board  are  tlma  appreciated.  It  haa  often  happened  that  per- 
sons, about  to  build  tcnemontrhouses,  or  owning  the  same,  and  deairous  of  pro- 
moting the  health  and  comfort  of  their  tenants,  have  sought  from  the  Board's 
officers,  not  only  an  autlioritative  interpretation  of  the  **  Tenement-house  Law," 
but  such  information  and  suggestions,  respecting  the  hygienic  requirements  of 
boildingfi  of  that  nature,  as  the  experience  of  the  office  enables  it  to  furnish. 

Articles  of  food  and  drink,  which  have  excited  suspicion  from  their  appear- 
ance or  taste,  are  constantly  brought  to  us  for  examination,  and,  where  simul- 
taneous sickness  in  numbers  of  persons  has  aroused  anxiety,  the  circumetancea 
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Lave  found  tliexr  way  to  the  Health  Office,  anil  have  been  carefully  investi- 
gated. Thus,  in  many  ways,  the  range  of  usefulness  of  a  sanitary  authority, 
capable  of  exercising  the  beneficent  influence  conteraplfttetl  iu  the  organization 
of  the  Board  of  lloahh,  is  miide  innnifest. 

In  the  superintendence  of  the  work  of  the  Board  in  this  city,  the  following 
considerations  have  been  dominant:  1,  faithful  discharge  of  duty  on  the  part 
of  all  the  Board^s  agents;  2,  economy  in  expenditure;  and  3,  cooperation  as 
far  as  possible  with  other  branches  of  the  nmnicipal  government. 

1.  It  waA  a  wise  provision  of  the  law,  constituting  the  MctropolitAn  Board 
of  Health,  which  required  its  most  importaot  agents,  those  brought  into  most 
intimate  contact  witlj  the  people,  to  bo  chosen  from  such  a  class  of  men  as  has 
served  in  this  city  from  the  earliest  organization  of  the  Board — men  of  medical 
and  sanitary  education,  capable  of  acting  as  advisers  of  the  people,  liot  seeking 
notoriety  or  political  or  persona!  inilucnco,  but  thoroughly  and  unostentatiously 
discharging  their  weighty  responsibilities,  with  the  best  interests  of  the  city  and 
a  strict  sense  of  duty  scning  as  the  prime  motives  of  their  official  action.  It 
is  not  often  that  the  public  secures  servants  of  such  a  character;  and  it  must 
be  a  source  of  satisfaction  and  secnrity  to  the  thoughtful  part  of  the  commu- 
nity to  know  that  a  body  of  men,  possessing  the  qualifications  I  have  men- 
tionedt  is  abroad  among  the  people,  protecting  poverty  in  crowded  teuementa 
from  the  indifference  or  cupidity  of  wealth,  and  ignoraiif^c  from  unforeseen  mis- 
fortune, educating  tliosc  who  most  nred  teaching,  and  guarding  and  sanng  that 
which  every  man  holds  most  precious — life  and  health,  I  esteem  it,  therefore, 
one  of  my  foremost  duties,  in  preparing  this  report,  to  bear  testimony  to  the 
self-sacrificing  zeal  of  the  Sanitary  Inspectors  of  this  city,  knowing,  as  I  do,  their 
worth  from  intimate  association,  and  recognizing  that,  had  men  of  different 
character,  attainments,  and  motives,  been  placed  in  these  positions,  the  whole 
purpose  of  the  Metropolitan  Board  of  Health  would  have  been  marred  and 
frustrated.  Their  work  is  not  to  be  judged  according  to  the  ordinary  standards 
of  political  perfunctory  service,  but  bclougs  t<j  a  higher  domain  of  benevolence 
and  devotion  to  the  public  good. 

2.  Economy  has  been  practised,  by  causing  the  entire  expense  of  the  abate- 
ment of  nuisances  to  fall  upon  the  owners  of  property  which  has  been  found 
in  a  condition  detrimental  to  the  public  heaUh,  or  upon  the  parties  in  whose 
interest  nuisances  have  been  maintiiiiied.  It  is  true  that  this  method  of  proce- 
dure is  less  prompt,  and  that  the  impression  on  the  public  mind  of  power  and 
efficiency  ia  leaa  marked,  tlian  it  would  be  if  the  Board  maintained  in  its  service 
a  body  of  men  whoso  labors  might  bo  at  once  directed  upon  the  removal  of 
sources  of  complaint,  but  the  advantages  of  the  plan  adopted  arc  also  decided 
and  manifest.  There  is  less  danger  of  abuse  of  power,  or  misdirected  action  ; 
and,  wher(i  a  nuisance  has  been  continued,  in  spite  of  our  efforts  to  pecure  it« 
abatement,  it  has  been  in  those  cases  where  the  ownership  of  the  property  has 
been  unknown,  or  where  it  has  boon  impossible  to  faston  the  responsibility  in 
the  case  upon  any  particular  individual,  or  where  the  owner,  resolved  on  resist- 
ing the  orders  of  the  Board,  has  appealed  to  the  court'?,  and  sheltered  himself 
under  the  "law's  delay."  The  reproach  has  been  brought  against  the  Board, 
that  uuisniicus  of  considerable  raagnilado  have  been  allowed  to  continue  long 
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arter  serious  complaint  against  them  has  been  entered.  But  no  rca?oDabio 
person  will  find  fault  with  the  action  of  the  Board  in  patiently  heftring  Icsti- 
raouy,  and  wcigliing  deliberately  its  action,  where  the  daily  bread  of  numbers 
of  bborers  is  dependent  upon  the  industry  which  it  is  sought  to  guppross. 
Often  a  modification  in  the  process  of  maniifcicture  suffices  to  render  entirely 
innocuona  an  industry  before  dangerous.  Designing  persons  seek,  by  their 
complaints,  to  make  the  Board  of  Health  an  instrument  of  their  malevolent 
purposc:>,  ami  it  must  carefully  guard  against  their  macUinatiom*.  Our  expe- 
rience has  been  that,  in  those  cases  whero  there  ia  least  honesty  in  the  inten- 
tions of  complainants,  there  is  loudest  complaint,  not  to  the  Board,  hut  to  the 
public,  which  knows  nothing  of  the  real  circumstances  of  the  case  ;  where  there 
is  a  just  cause,  appeal  is  made  to  the  Board. 

The  fact  has  been  manifest  that  the  sanitary  recommendations  and  orders 
of  the  Board  have  had  in  thorn  such  a  degree  of  reasonableness  in  their  motives 
and  prospective  results,  nnd  have  so  recommended  themselves  to  the  good  sense 
of  the  people,  that  in  the  great  majority  of  cases  they  have  been  complied  with 
without  demur  or  opposition,  thus  rendering  the  exercise  of  compulsory  meas- 
ures or  the  employment  of  special  agents  mmecessary.  Less  than  one-sixteenth 
of  the  orders  of  the  Board  have,  during  the  past  year,  required  the  intervention 
of  the  courts ;  so  that,  ns  far  as  this  city  is  concerned,  tlie  legal  arm  of  the  Board 
ifl  useful  mainly  in  giving  the  asaurnnce  to  the  obstinate  and  thoughtless  thnt 
it  has  the  power  to  command  compliance  with  its  requirements^ 

3.  TliC  most  extravagant  ideas  exist  throughout  the  great  body  of  citizens, 
unacquainted  with  the  details  of  our  municipal  government,  respecting  the  scope 
of  the  Board's  responsibilities.  It  is  commonly  supposed  to  have  power  to  clean 
filthy  streets  and  to  remove  garbage  and  dead  animals,  and,  if  neglect  occiu^  in 
any  of  these  respects,  complaints  pour  in  upon  the  otfict  of  the  Board.  Whether 
this  fact  ia  an  indication  of  what  ought  to  be  the  Board's  powers,  there  might 
be  a  difference  of  opinion,  but  it  is  certain  that  the  Board  bears  the  bluine  ol 
every  dereliction  of  duty  in  respect  to  the  above  verj'  importiiut  matters  of  pub- 
lic health.  It  ia  but  just,  however,  to  testily  thnt,  in  no  previous  year  of  its 
existence,  has  there  been  less  ground  for  complaint  in  these  respects  than  dur- 
ing the  past  year;  and,  when  the  municipal  authorities  having  these  matters  in 
charge  have  been  appealed  to  from  this  office,  the  appeal  has  met  with  respect- 
ful attention,  and  the  cause  of  complaint,  with  prompt  remedy.  On  re- 
port of  the  Sanitary  Inspectors,  the  Water  and  Sewer  Commissioners  have 
drained  ponds  of  stagnant  water,  cleaned  filthy  streets,  repaired  broken  and 
dangerous  pavement,  and  remedied  imperfect  or  obstructed  culverts.  Dead  ani- 
mals have  been  promptly  removed  in  response  to  notification  from  this  office, 
and  that  on  occasions  when  the  extent  of  the  favor  has  been  widely  manifest. 

The  extent  to  which  the  Board  of  Health  enlarges  the  usefulness  of  other 
branches  of  the  muuicipal  government,  and  makes  them  tributary  to  the  sani- 
tary well-being  of  the  city,  ought  to  be  a  source  of  pride,  and  the  Board's  de- 
pendence fairly  acknowledged.  The  judges  before  whom  our  violations  of  the 
code  of  sanitary  ordinances  have  been  brought,  have  acted  in  accordance  with 
the  sanitary  interests  of  the  city,  and  it  ia  to  their  cooperation  with  t?ie  Board 
that  a  large  share  of  ita  efficiency  in  this  city  ia  due. 


Prom  the  office  of  tlie  Tax  Commissioners  and  through  their  friendly  aid, 
we  Lave  been  enabled  to  determine  the  ownership  of  property,  and  the  respon- 
sibility of  violations  of  sanitar>-  ordinances. 

To  the  Bm^eau  of  Vital  Staliatica  the  coroners  have  lent  important  informa- 
tioD,  in  determinini^  careftiUy  (by  post-mortem  examinations  where  ncceflftarr) 
J^he  real  cause  of  death  in  cases  falling  under  their  cognizance,  and  have  de- 
monstrated that  the  office  of  coroner  ahoujd  always  be  filled  by  an  cdncatod 
physician,  as  no  one  but  a  physician  is  a  competent  judge  of  causes  of  death. 

Such,  in  fine,  has  been  the  general  character  of  the  work  of  the  Board  of 
Health  in  this  city,  and  the  nature  of  our  relations  with  other  departments  of  the 
city  govern  riient. 

The  most  important  work  which  has  been  accomplished  by  the  Board  in 
this  city  lias  been  that  upon  tenement-houses,  by  which  over  2,500  populous 
dwellings  have  been  brought  into  compliance  with  the  law  of  1867.  This  law 
provides  that  no  dark  bedrooms  shall  be  allowed  to  exist,  but  that  every  sleep- 
ing-apartment shall,  unless  open  to  the  air,  have  transom  windows  connecting 
it  eitlicr  directly  or  indirectly  with  a  ventilated  halL  Ikpro^ndcs  also  that  all 
privies  shall  have  sewer  connection,  and  pronounces  all  cellars  uninhabitable 
that  do  not  fulfil  certain  hygienic  conditions.  Tims  a  supply  of  fresh  air  and 
the  removal  of  the  most  dangerous  malaria  are  secured  to  this  class  of  habita- 
tions. Into  this  work  my  predecessor,  Dr.  J.  T.  Conkling,  entered  with  lest, 
and  it  remained  to  me  but  to  carry  out  the  measures  which  he  had  initiated. 
Tije  teiiement-honses  in  Brooklyn  ai*o  not  the  source  of  danger  and  reproach 
that  they  arc  in  Now  York.  Tt  ia  only  in  the  14th  Ward  that  there  arc  a  few 
front  and  rear  tenements  on  the  same  lot,  and  there  are  but  few  of  over  three 
stories  in  height  The  following  summary  of  the  results  of  a  '*  sanitary  sun-ey  " 
of  532  lenpineut-house^  in  the  7tb,  14tli,  16th,  10th,  and  20th  Wards,  ^ves  a 
fail'  estimate  of  the  prominent  ft'aturoa  of  this  claas  of  habitations  in  this  city. 
On  the  appointment  of  throe  Assistant  Inspectors  in  June  last,  this  survey  oc- 
cupied their  attention  until  the  number  of  citizens'  complaints,  increasing  with 
the  heat  of  the  sca-ion,  demanded  their  care  to  the  exclusion  of  this  work. 

Of  the  533  tenement-houses  visited  for  the  purpose  of  tho  **  survey,"  23 
were  of  two  t-tories,  430  of  three  stories,  73  of  four  stories,  and  1  of  five  stories; 
269  were  built  of  brick  and  263  of  wood;  96  contained  a  population  of  from 
10  to  15  pci-sons,  185  of  from  15  to  90 ;  145  of  from  20  to  25;  58  of  from  25 
to  30 ;  34  of  from  30  to  35 ;  7  of  from  35  to  40 ;  5  of  from  40  to  45,  and  3 
were  unoccupied.  In  424  the  general  condition  was  good,  in  108  it  was  bad; 
in  451  the  house  drainage  was  good,  in  81  it  was  bad;  in  207  the  privies  were 
flushed,  in  3*25  not  flushed ;  in  60  the  cellars  were  wet  or  unwholesome,  in  466 
dry  and  healthy ;  in  201  there  was  good  hall  ventilation,  in  331  the  halls  were 
badly  ventilated ;  in  316  garbage  was  thrown  in  the  streets  or  yards,  in  216  it 
was  properly  removed.  The  depth  of  open  space  in  the  rear  of  the  house  was 
noted  in  411  tenement-houses;  in  393  it  was  OA'er  fifteen  feet,  in  28  only, 
under  IS  feet. 

The  results  of  this  **sun'ey"  prove  that  this  city  contains  no  vast  agglora- 
emtions  of  humanity  under  the  woi-st  hygienic  conditions;  while  it  points 
out  clearly  defect**  whieh  have,  for  the  most  part>  been  remedied  since  the 
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survey  was  nmde.  The  labor  of  tlic  Board,  iu  tbe  ituproveiiieiit  of  llio  tene- 
ment-Louses of  Brooklyn,  as  recorded  in  tlie  officiul  registers,  is  iiidiciited  in 
tlie  foUoffiug  table.  The  results  bere  presented  are  the  work  of  five  Sanitary 
Inspectors  and  five  AssistJint-Sanitary  Itispeclors,  the  Litter  holding  their  posi- 
tions during  tbe  summer  only — three  last  summer,  and  two  for  the  aupamer 
previous. 

Table,  giving  tub  NcMBKn  of  Tknkmext-Hottsm  ixspectkd,  anti  the  NuMnEB 
BBOuenr  nvro  covfoe&dtt  with  the  Law  bt  each  Saihtabt  Ihbpbctob: 
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Of  the  total  number  brougbt  into  conformity  witL  the  law,  78  were  rein- 
spectcd  on  tbe  completion  of  the  sewcr  in  the  Sixteenth  Ward,  last  year,  and 
required  to  make  sewer  connections,  so  that  the  total  number  of  houses  im- 
proved was  2,521  up  to  January  1,  18C9.  Tlie  owners  of  1,599  tenement- 
houses  had  placed  ventilators  in  their  halls,  opened  dark  bedrooms  to  the 
air  and  light,  put  up  fire-escapes,  rebuilt  privies,  and  introduced  sewer  connec- 
tions, had  cleaned  or  whitewashed  their  walls — one  or  all  of  these  as  found 
requisite.  Between  January  1  and  September  30,  1809,  1,000  tenements 
have  undergone  the  same  alterations.  The  total  number  of  inspections,  2,804, 
represents  approximately  the  number  of  tenement-houses  in  the  city,  Tlie  fol- 
lowing are  the  streets  in  which  more  than  twenty  have  received  the  attention 
of  the  Board: 

Atlantic  Street,  Atlantic  Avenue,  Bridge  Street,  Broadway,  Carroll  Street, 
Church  Street,  Columbia  Street,  Conover  Street,  Dean  Street,  Degraw  Street, 
Ewen  Street,  East  Warren  Street,  First  Street,  E.  D, ;  Front  Street,  Fulton 
Avenue,  Flushing  Avenue,  Grand  Street,  Gold  Street,  Graham  Aveime,  Ilicks 
Street,  lludson  Avenue,  llamilton  Avenue,  John  Street,  Leonard  Street,  E.  D. ; 
Myrtle  Avenue,  Montrose  Avcime,  Mescrolc  Street,  North  2d  Street,  North  6th 
Strett,  North  Gth  Street,  North  7th  Street,  Navy  Street,  Pacific  Street,  Presi- 
dent  Street,  2d  Street,  Stale  Street,  Smith  Street,  W.  D.;  Sackett  Street,  Stagg 
Street,  Scholes  Street,  Union  Street,  Van  Brunt  Street,  and  AVater  Street. 

The  cellars  in  this  city  occupied  as  abodes  of  human  beings  are  but  few. 
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and  fill  which  have  been  so  occupied,  in  nolation  of  the  law,  Lave  been  vacatetL 
The  summer  was  chosen  as  the  season,  when  ejeclnients  would  cause  least  hard- 
sliifv  if  lea\'injx  an  uiiwholesorae  abode  can  properly  be  called  a  liardship.     The 
diflSculty  does  not  consist   in  the  tjcctmcnl  of  (ho  cellar  populatiou,   but  in 
keeping  the  cellars  miinhabited.     Both  cellars  and  tenements  require  constant  ^_ 
supervision ;  nnd^  should  the  ganitary  control  of  the  streets  and  public  places  ^^M 
never  pass  into  the  hands  of  the  health  aulhorities,  there  will  always  remain  ^^ 
cnougli  to  occupy  their  attention  in  causes  of  disease  within  this  chtas  of  habi-  ^J 
tatioDS,                                                                                                               ^H 
The  following  tables  show  the  amount  and  character  of  the  work  of  the  sani-  ^^% 
tary  inspectors  of  Brooklyn  for  the  past  year.   They  are  obtained  by  cousolida-  ^J 
ting  the  weekly  reports  to  the  Board  into  quarterly  and  annual  tabulations :       ^^| 

COXSOLIDATED   REPOnT   OP   THE    SeEVICES   HEiniERED   BY   THE   SaSITAKT   t?-      ^H 
SrECTOKB    OP   BiLOOKLYN   FOB   THE    QCABTElt   EXDD(G   DeC.    31,    1863.                  ^H 
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Consolidated  Report  of  tue  Services  rendered  by  the  Sanitary  Js- 
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• 

^^^^^^^^^^           226 

COKSOI,,TI>ATED   RnPOHT   OF  THE   SERVICES   IUUJ17ERED    BT 
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Priviea  water<I(Meti,  diitcniv,  etc 

Sewenuro  and  drainage,  bTdraut?,  leaden 

Vacant  lota,  jarde,  excaTatlons,  pondf,  etc... 
OeQare,  basements,  areas,  nUers,  etc 

BtaUes,  matiurp-Taalts,  antmAls,  etc 

fitrcetfl.  sEdcwalkj}.  and  gutters 

PrtTito  houses. .........". 

Factories,  breweries,  dlfltllleries,  etc 
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In  order  that  the  labor  wliicb  the  foregoing  tables  iDdicHte  may  be  clearly 

understitod,  it  will  be  necessary  to  explain  the  nietliod  pursued  by  the  Health 
Office  in  eecuring  thu  abatement  of  nuiiyinces.  The  entire  city  and  county 
are  divided  into  districts,  each  district  being  under  the  caro  of  a  Sanitary  In- 
spector. Any  violation  of  the  IToalth  Law  or  Ordinaticey,  which  the  Ins^pector 
observes  on  his  tour  of  inspection,  [•*  repurLt-d  under  oath,  upon  a  blank  form, 
giving  the  name  of  the  offender  or  owner  of  the  .offending  property  and  the 
nature  of  the  complaint  TIk:  complaint  is  re^stcred,  and  a  preliminary  notice, 
Ktatiii^  the  rctiuiremcnts  of  the  hw,  anil  ^x'uiis;  i\  date  ui'conlin!^  to  tlie  ur<»ency 
of  the  case,  bcyonil  whieh  the  nuisance  will  not  be  tolerated,  is  sened  on  the 
offender  by  an  ofRccr  of  the  police.  When  the  time  allowed  has  expired,  tli^H 
InHpoctor  reexamines  the  promisei:!,  and,  if  the  nuJsaTR-e  is  found  abated,  ^txtl^H 
the  fm^t,  and  his  ro])ort  is  ivt^isterod  ai;ainst  tlw^  oonijilaint  whinh  is  now  with- 
drawn. If,  however,  the  requirementa  of  the  Iltalth  Law,  as  stated  in  the  pre- 
runinary  notice,  are  not  found  complied  with  on  reinspection,  the  compliunt  Is 
sent  to  the  Boiird.  Tlie  Boards  (»rder  in  the  ea^ic  is  sened  up-m  the  offender. 
When  the  time  ^vcn  in  the  order  for  tlie  abatement  of  tlip  nuinance  liiH  ex- 
pired, the  Inspector  again  visits  the  premises,  and,  if  the  nuisance  is  found  still 
exLsliiig,  the  Board  orders  its  attorney  to  prosecute,  and  the  penalty  prescribed 
by  law  is  exacted,  or,  if  the  urdiM*  is  t^omplied  w  itb  under  the  jire.ssurc  of  the 
law  and  the  fear  of  the  penalty,  the  case  ia  dismissed  by  the  judge  on  the  pa] 
ineut  of  costs. 

In  ordinary  violations  of  the  Code  of  Sanitary  Ordinances,  the  judge  issoe« 
his  warrant  on  eomphiint  tif  the  Inspector,  and  n  time  i?  fixed  for  the  bearing 
of  the  case;  meanwhilf  the  premises  are  reinnpected,  and,  if  the  nuisance 
found  abated,  the  Inspector  ho  reports  it  when  the  case  is  called,  and  the  ju< 
difimii»9e-i  the  ca^^e  on  the  payment  of  oo?ts ;  if  not,  be  imi>osej?  a  penalty  for 
infraction  of  tlio  sanitary  code.     The   aim  of  legal  proceed inffs  has  ever  been 
secure  the  abatement  of  the  source  of  danger  to  the  public  health,  not  to 
cmuulHte  a  fund  from  penallicp. 

Since  the  winter  of  1SG4  and  '65,  there  has  not  been  a**  much  small-pox 
the  metropolis  ««  during  the  pa^t  spring  and  suiamer.     It  t>ecanje  neeessnn, 
therefore,  to  take  unufiual  precautions  ai):ainfit  the  spread  of  the  disease.    When 
a  case  of  small-pox  is  found  in  a  crowded  tenement,  where  it  is  impossible  to 
isolate  the  disease,  it  ha.-*  been  customary  to  require  the  removal  of  the  si< 
person  to  the  County  IIospitnL     But  with  a  large  portion  of  uur  populatioal 
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most  nnw»iT«ntnl)V  prejudice  njrainfit  all  hoflpitnts  oxiptd,  ami  attPTiipta  at  for- 
cible removal  are  liiiMe  to  ^c  nttcnde'l  by  ritilent  rcMAtance ;  in  very  few  cascSj 
therefore,  has  fi>rcible  removal  been  resorted  to;  every  resource  of  advice  and 
persuasion  ia  mt\(]c.  uro  of  to  bring  about  a  voluntary  Br^egation  ;  were  a  dif- 
ferent course  pursued,  ;;realor  pains  would  be  taken  tli.in  are  already  resorted 
to,  to  hide  the  diseaae  from  the  eyes  of  the  authorities.  Parents  will  suffV'r 
their  children  to  die,  ratlior  than  call  in  a  phyairian  who  would  report  the  t^ase 
to  the  Board  of  lL*allIi,  as  we  have  learned  from  repealed  instances.  Whenever 
a  case  of  small-pox  has  been  reported,  the  Inspector  of  the  district  has  vacci- 
nat-cd  all  the  families  in  the  tenement,  as  well  us  in  every  tenement  in  the  block 
in  wliich  the  disease  has  occurred ;  and,  if  it  has  been  thought  inexpedient  to 
send  the  sick  person  to  the  hospital,  instructions  for  the  use  of  disinfectants, 
and  for  guarding  against  the  spread  of  the  disease,  have  been  given.  When 
there  is  a  pbysician  in  constant  attendance,  these  instrmrtions  are  p;oncrally 
obeyed;  but  dangerous  recklessness  pervades  a  large  portion  of  the  eomnumity 
to  such  an  extent  as  to  warrant  recourse  to  decided  and  appiirently  cruel  iiieas- 

res  on  the  part  of  the  authorities.     TIig  thoughtlcsfi  do  not  reflect  tliat  a  few 

nstules  nf  varioloid,  insufficient  to  confine  the  diseased  person  to  his  room,  or 

prevent  him  fr<*m  riding  in  the  caiT?  and  stages,  will  convey  to  some  nnfor- 

natc  victim  a  loathsome  eruption  which  may  mar  forever  lovelincas  of  fea- 

ire,  or  result  iu  protracted  illness^  or  in  death.  When  the  case  is  removed  to 
e  hospiUd,  the  patient  ia  not  discharged  until  all  danger  of  contagion  has 
piLssed;  mid  the  Health  fiuthorities  feel  relieved  from  a  source  of  anxiety  and 
watchfulnosf!,  as  soon  as  the  case  is  thus  safely  quarantined  ;  but  they  deem  it 
expedient  to  persuade  by  every  argument  rather  than  to  exercise  force. 

Willi  respect  to  the  recent  outcry  against  vaccination,  it  is  as  wicked  as  it 
is  disastrous. 

In  reviewing  the  results  of  the  past  year's  work  of  the  Board  in  this  city, 
legitimate  grounds  of  pride  and  satisfaction  prc*sent  thctnsi^Ivcs;  of  pride  in  the 
aims  and  influence  of  the  Koard,  imd  satisfaction  in  the  nniountof  good  wrought 
throngh  its  agency.  But  much  remains  tmdone,  and  a  much  higher  grade  of 
popular  iuteUigence  and  rectitude  must  exist  before  the  agency  of  sanitary 
authoritiea  can  be  {Hspeused   with.     With  sanitary  agency  of  the  utmost  cffi- 

ency,  these  characteristics  must  be  a  community's  main  reliance  for  security. 

When  the  well-paved  streets  of  our  city  are  swept  or  flushed  every  momiug 
fore  daylight,  and  at  the  same  time  every  dead  animal,  and  all  iishes,  garbage, 
and  filth,  arc  removed  ;  when  a  few  lai'gc  abattoirs  take  the  place  of  nnmeroni* 
scattered  slaughter-houses;  when  gas  companies  locate  their  works  far  out  Jn 
tbo  country;  when  livery-stables  empty  mwnui*c-vau!ts  by  night;  when  fac- 
tories of  all  kinds  c<insumo  their  own  smoke  and  fnmes,  or  carry  them  high  into 
the  air ;  when  cow-stables  have  been  banished  and  condensed-milk  establish- 
inenta  have  raultipiled  among  the  rich  fanns  around  the  metropolis ;  when 
places  of  public  n'sort  are  supplied  with  special  and  adequate  provision  for 
ventilation:  when  no  tenement-houses  exist  which  do  not  subserve  the  health 
their  occupants  as  well  as  the  gain  of  their  owners;  when  every  house  and 
ot  in  the  city  shall  be  sewered  and  drained;  when  free  public  baths  shall  be 
provided;  when  uinvholesorae  or  adulterated  fuod  shall  not  be  exposed  for  sale, 


for  fear  of  detection  aad  panUhment ;  when  all  these  very  practical  and  dci 
able  results  shall  hare  been  obtaiacd,  there  will  still  remain  abundant  dei 
for  watcbfolneas  on  the  part  of  sanitary  authorities,  to  hold  fust  what  has  been 
gained,  and  to  improve  what  is  still  inadequate  and  imperfect 

Fuller  details  of  the  work  accomplished  during  the  past  year  will  be  found 
in  the  reports  of  the  Inspectors  and  Assistant  Inspectors,  which  are  h(>rcwith 
transmitted. 


Dr.  F.  H.  CoLTON  reports  as  follows :  I  have  the  honor  to  sabmit  the 
lowinrj  Annual  Report: 

The  Tint  District,  nf  n-liich  I  have  h&J  charge  during  the  past  four  years,  c<nDpri«cs 
eth  and  12th  Wards. 

The  end  keptstcndily  in  view  hiu  been  a  better  sanitary  condition  of  the  District,  as  ird 
fu  ft  more  thorougli  under<>tnnding,  on  the  part  of  citixens,  of  aonitarr  Imrs.  Tliis  last  result, 
90  far  a»  accomplishod,  has  been  brought  ubout  incidentally  to  the  necessary  intercourse  with 
citizens,  who-ie  attention  has  been  called  from  time  to  time  to  certain  ^anitnry  defects  in  their 
property.  And  it  U  quite  noticeable  that,  as  tlic  history  of  the  Board  airanccjt,  less  and 
leas  pcrsnmion  has  to  bo  employed  to  induce  a  Trilling  compliance  with  its  orders,  and  obedi- 
ODCu  to  its  urdinaiice!!.  A  port  of  this  ri'SuU,  I  am  sure,  ought  to  be  ascrilwU  to  the  codv^^H 
tion  already  brought  about,  that  the  Health  Laws  are  salutary,  and  justly  admini3tored.       ^^1 

The  worlc  during  the  past  year  hiu  been  one  of  general  rapcrrisioa,  without  any  one  fea- 
ture standing  out  prominently  to  distinguish  it.     In  thU  it  Ims  been  unlike  that  of  the 
proviouft,  in  which  the  tenemunt-booAca  were  reported  upon  and  modi6ed  according  to 
Teneracnt-hou'^e  Law.     But  the  fruits  of  that  work  hare  Iwcn  reaped  »hi*  year,  in  the  to" 
creased  comfort  of  the  crowded  population  of  these  houses;  while  it  must  have  been  one 
foctnr  to  produce  the  low  ratio  of  mortality  which  hns  characteriieii  the  past  seosoXL 

The  following  hare  been  the  principal  matters  calling  for  attention : 

(7f//ar>.— At  the  beginning  of  the  year  an  inspection  of  cellars  was  made  ;  about  sixty 
(60)  were  found   inhabited,  while  altogether  unfit  for  dwellings  whether  judged  by  tb^ 
onlinary  laws  of  hygiene,  or  the  requirements  of  the  stitutes.     In  many  vom^a  Iho 
objected  strongly  to  moving.     The  inclemency  of  the  season,  the  difflcuUy  of  finding 
and  inability  to  pay  for  any  better  apartments  (the  last  most  strongly  and  most  freqncnl 
wore  all  urged,  on  the  part  of  thia  underground  popabtion ;  while  the  orgument  was  m( 
to  bo  clineh*?d  by  the  conslaully-repeated  assurance,  "We  find  very  good  henllh  bere,'* 
"We  were  never  better  in  our  lives  ;"  and  lhi-->,  too,  when  the  room  would  be  too  dark 
midday  to  distinguish  faces  easily,  or  lis  wnlls  damp  as  a  tomb  with  oonng  moisture. 

The  fact,  that,  with  fov  exceptions,  all  these  undergrouud  rooms  have  been  vacated, 
more  comfortable  quarters  have  been  found,  and  the  rent  has  been  met,  proves  the  specie 
DMS  of  the  pleading.    The  claim  that  sneh  tenements  can  be  healihy  needs  no  relhtation. 

A  fuff  of  tlie  worst  ceUar»  which  had  beiMi  once  vacated  under  notification  from 
ncalth  Office,  I  recently  found  txHMipitKl  ngaln.     In  these  cases,  and  without  any  prcVii 
narj-  notice.  I  caused  warrants  of  arre.-»t  to  be  served  on  the  occupauts,  they  liaving  full  ki 
dlge  that  the  apartments  had  been  condemned  as  dwellings. 

Cuder  this  prucess  they  were  promptly  vacated,  and  will  not,  I  think,  be  again  occupl 
for  the  same  purpose. 

Sewcrapf. — Tlie  Sewer  Board  has  not  been  operating  tp  any  extent  during  the  past  y< 
either  in  the  6th  or  12th  Ward;  and  con?c<tuently  there  are  the  same  evils  arising  froaj 
lack  of  sewcrngo  as  exiisted  a  year  ago,     A  targe  district  in  the  I2th  Ward  is  under  eonti 
however,  ani!  the  work  has  been  commenced.     A  year  will  be  re<juired  for  its  complctif 
It  is  to  bu  hoped,  tlierefure,  tliat,  before  the  Board  of  IleaUh  shall  call  for  another  Annual 
Report,  substantial  rt'lier  will  hnvo  been  given  to  this  ward,  which  bos  suffered  so  sererd? 
on  account  of  a  lack  of  atletjuatt!  sewerage,  a  lack  which  has  rendered  to  a  conaidecable 
degree  inedfectivc  the  efforts  put  forth  for  Its  sanitary  improvement. 
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Tbaagh  the  STatom  of  main  sewew  hw  not  been  exteniei  Jjrmg  the  year,  many  liouse 
connections  hnrc  be(*ii  on^crcil  nml  tnailo  with  those  alruady  laij,  and  tbu^i  local  causei)  of 
filth  and  unheal  thin  ess  hnrc  been  remnv^cd. 

Voi-Jiiit  nnJ  Sanken  L)tx. — Theae  have  alwaya  bocu  a  fruitful  and  just  cause  of  complaint ; 
and  therefore  efforts  have  been  made  every  year  to  diminish  their  number  nnd  ofTenaivencss. 
If  pimply  Tacant,  such  lot*  have  afTorde:!  a  most  convenient  dumping-ground  for  hou«e  gar- 
bage and  all  manner  of  refuse  matter  and  dead  animals.  When  sunken  aa  will  as  vacant, 
they  have,  in  addition,  been  basins  to  hold  large  pond^  of  stagnant  water,  nhich  would  be- 
comc*on1y  the  more  ofT-nsive  from  the  animal  and  vegetable  matter  deposited  in  them. 
Throngh  the  inflm^nce  of  the  Board,  and  the  enterprise  of  private  cHiHsns,  this  evil  has  beea 
cooaiderably  diminished  during  the  past  year.  Perhaps  ihe  wor^t  of  this  cla^9  of  nuisances 
was  a  large  pond  in  the  Vli)t  Ward,  spreading  more  or  less  over  several  bltx-ks;  the  honn- 
daries  of  the  basin  being  Columbia,  Rlehar^s,  Kelson,  and  Van  Dyko  streets.  It  was  occa 
eioned  by  neglecting  to  eonstnirl  a  culvert  under  Ginger-Mill  Creek,  when  Columbi.i  Street 
was  extended.  The  attention  of  the  Water  Commissioners  having  been  called  by  the  Board 
to  this  interruption  to  natural  drainage,  they  have  reincdie^l  the  evil.  Several  other  ponds, 
which  were  referred  to  in  my  last  annual  report,  have  been  drained  tlirough  the  eame  in- 
fluence, operating  in  the  same  direction  ;  othorit  have  been  6lled  in  or  drained  by  the  owners, 
upon  nottQcatlon  from  the  Health  Office. 

Prirate  enterprise,  too,  has  been  an  active  thongh  unwitting  ally  of  the  Doord,  in  cover, 
ing  during  the  year  many  vacant  spots  with  rows  of  neat  and  substantial  tenement-house.?. 
In  this  way  a  great  nuisance  has  been  abated,  while  the  supply  of  convenient  and  whole< 
Bome  apartmcnta,  for  tbo30  too  poor  to  meet  the  rent  of  an  cntiro  bouse,  has  been  coa- 
aiderably  increased. 

Smaii-pox, — The  entire  winter  and  spring  passed  with  no  coso  of  smoll-pox  reported  iu 
my  district — a  fact  the  more  striking,  when  the  character  nf  much  of  its  pupulation  is  con- 
sidered, and  it  i-*  remembered  that  the  disease,  at  one  time,  during  this  perlodj  threatened 
to  assume  an  epidemic  form  in  portions  of  tlie  Mctropolitiui  District. 

About  the  niiddlL'  of  July,  however,  two  eases  were  reported  in  a  tonomont-house  In 
Church  Street,  and,  from  that  lime  to  the  present,  thirteen  cases  have  occurred  in  the  Fame 
block.  Tlie  disease  gcncmlly  assumed  a  mild  type,  with  but  little  tendency  to  spread.  Two 
infants,  unvacciuated,  died;  all  others  recovered.  It  was  introduced  Into  the  fii-st  house, 
probably,  through  the  intercourse  of  one  of  the  tenants  with  her  sister's  fumjly  in  TuUman 
Street,  more  than  a  mile  removed,  In  whoso  family  the  diaeasc  hod  existed  a  short  time 
previous. 

Carbolic  acid  woa  freely  U3cd  In  each  Instance  for  disinfection. 

I  vaccinated  through  tlic  bloclc  all  who  needed  it  or  would  submit  to  it,  but  with  no  sue- 
ccKsful  results;  upon  the  failure  of  my  first  attempt,  another  wa^i  made,  but  with  the  same 
lock  of  success.  The  vims  was  a  fresh  scab  obtained  from  Dr.  Loiues,  of  the  Kastem  Dis- 
pensary, New  York,  and  ttll  duo  care  was  exercised  in  lotroduciug  it.  The  season  was  in 
the  midst  of  the  summer's  ticat,  and  to  some  cause  conueoled  with  this  may  be  ascribed,  per- 
haps, the  unsatisfactory  results.  Certainly  they  were  in  strong  controfit  with  those  obtained 
in  the  latter  part  of  September. 

At  this  time  two  coses  of  t<mull-pox  were  reported  in  Smith  Sirect,  near  Church  Street, 
in  one  of  a  row  of  ttncment-hou-ies.  The  subjects  of  the  disease  were  removed  to  the  hos- 
pital, and  thode  iu  the  neighborhood  needing  protection  were  vaccinated.  The  virus  was  ou 
quilU  obtained  from  the  same  source,  and  itilroduced  in  the  same  way  as  In  thu  summer; 
but  every  arm,  excepting  one,  i>roduced  a  Jinlisfactor)'  vesicle,  The  disease  hi  this  block 
eecma  to  have  liecn  confined  to  the  house  iind  room  where  H  fir^t  occurred.  Though  I  have 
zoade  frequent  inquiries,  no  other  eases  have  come  to  my  knowledge. 


Dr.  S.  J.  lIoLLET  sulnnUs  the  fnllowiug  report : 

My  District  embraces  the  8th,  lOib,  and  22d  Wards,  together  with  Kew  Utrecht  and 
Coney  Itfland. 

My  report  for  186S  contains  a  full  geographical  and  physical  description  of  a  District  cm- 
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bracing  more  territory  aud  a  greater  population  than  any  other  sanitary  District  in 
Gouuty.     A  lliorougli  knowlcdgo  of  its  sanitary  condition  and  needs  can  only  be  obtained 
ihraugh  a  long  ncqunintance  with  ita  iuliabitants,  and  frequent  iuapcciions.     Of  the  latter  I 
hare  made,  during  '.he  past  year,  2,080,  with  reference  priocipaUy  to  defective  drainage 
(one  of  the  most  fruitful  sources  of  zymotic  diseaae),  also  of  factories,  butcheries,  tenement 
stables,  priTiea,  cesspools,  etc. 

Drainage. — ^Thc  Sewer  and  Water  Board,  acting  upon  the  suggestion  of  the  Health. 
Board,  have  caused  to  be  drained  several  pouds,  which  were  not  only  dangerous  to  li 
from  tbuir  great  depth  of  water,  but  also  delrlmcntol  la  hoatlh  from  the  noxious  vapor* 
ari.'ting  from  tlielr  vast  surfaces.  Six  ponds  on  the  south  side  of  Midillc  Street,  agunsi 
which  orders  of  the  Board  btiU  ntand,  remain  undroined  and  unfilled.  By  recent  act  of 
Logi-slature,  Commissioners  were  appointed  to  extend,  widen,  and  rename  Baid  MtddLe 
Street ;  by  Umitatioa  tlioir  term  of  office  having  expired  without  definite  action,  Uie  owner*, 
upon  whom  said  orders  were  Bcnrcd,  now  await  the  final  action  of  tlio  permanent  Water 
and  Sewer  Board. 

There  U  now  in  process  of  conalruction,  ttirough  Third  Avenue,  a  scwcr  which  will  open 
the  way  to  a  most  complete  and  thorough  druiuuge  of  uiy  entire  District. 

In  the  10th  and  22d  Wardi  a  tract  embracing  upward  of  CO  acres  of  useless,  marshy, 
and  miasmatic  land  has  be«n  converted  into  healthful  bulUlng-lots. 

^uetonsi  and  SuUkeria. — These  have  been  so  located  and  conducted  as  no  longer  to  be 
a  source  of  danger  to  the  health  of  the  city. 

ThuanttUt. — Tho-^c  tenements,  which  existed  previous  to  my  last  annual  report,  were, 
by  direction  of  tbc  Board,  8o  altered  and  repaired  as  to  conform  to  the  "  Tcnemcnt-hoose 
Law."  Builders,  bavin^  been  mada  aoriuahited  with  the  rcquirt-ments  of  said  act,  have, 
during  the  pa^t  year,  in  but  few  instances,  constructod  tenements  in  non-con funnlty  witli 
the  act. 

A  reinapiiction  of  old  tenements  discovered  only  an  occasional  necessity  for  reform. 

StahUM. — Whenever  found,  the  owners  or  Itissecs  have  been  required  to  construct  watci 
tight  manure  vaults,  iu  accurdjnci^  with  Section  99  Health  Ordinances. 

Privu'M. — When  com])laints  of  citizens  have  not  required  special  attention,  I  have  aoughi 
out  oflcnsive  privi&s  and,  id  all  coses  where  sewers  huvo  been  fouud,  those  disgusting  utii' 
noi^ioino  sinks  have  been  abated,  and  ^uttuble  water-closets  ci>nstruct(Hl. 

Caupooft,  whencirer  found,  have  been  disinfected,  cuiplled,  and  filled  widi  frosll  earth, 
except  when  no  sewer  was  available. 

Tbc  work  of  sanitary  reform  is  steadily  on  the  increase;  the  poor  appreciating  the  efibrtA 
of  the  Board  in  their  behalf,  and  the  large  owners  of  rca)  e.4tato  acknowledging  Ifae  jusLioe  of 
the  Board's  demands,  and,  in  most  cases,  conforming  without  the  spur  of  the  attorney. 

Dr.  W.  H.  Thavkr  reports  as  follows: 

Ttie  work  done  tn  the  Third  District  sinco  the  lost  annual  report  comprises  the  m 
ment  of  the  usual  variety  of  nuisances  complained  of  by  citizens  or  by  police,  and  a  prcll 
gCQcral  rcin?pcction  of  tenement-houses.  The  greater  part  of  the  tenement-houses  arc 
crally  in  conformity  with  the  provisions  of  the  "Tunemeut-liouse  Luw."  The  streets  still 
hold  a  foremost  position,  in  sanitary  consideration,  from  their  fltthiuess  In  the  vicinity  of 
tenement-houses.  This  nuisance  has,  however,  been  much  less  serious  than  in  the  year 
1808,  owing  to  the  earlier  and  more  thorough  cleansing  by  tbo  street  constructors  under  the 
orders  of  the  city  government. 

Mueh  time  and  attention  have  been  given  to  the  complaints  of  the  ^rcat  variety  of  fac- 
tories which  abound  in  Brooklyn,  and  are  espcciutly  numerous  iu  the  I^t,  2d,  and  fith 
Wards.  These  arc  iron  founderiea,  lead,  llnsecd-oil  and  paint  works,  eurrfcries,  breweries, 
distilleries,  sugar-renuvrie^,  a.n<\  slaughter-butiscs,  besides  plaoing-milLs  and  similar  estab- 
lishments. 

The  ample  powers  of  the  Board  of  Health  have  given  great  enoourogoment  to  persons 
inclined  ta  complain  of  whatevtT  is  at  all  didagreenble  in  their  own  vicinity.  One  of  ibe 
most  arduous  duties  bus  been  the  investigation  of  the  complaints  made  of  many  of  tbe  WUK 
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ufacturing  establi.shments,  to  oscortain,  by  repeated  and  corcftil  inquiry  and  pxamtnalion, 
irbctber  the  work  i»,  by  its  nature,  iuevitably  detriiitcntHl  to  (he  heuUh  ofihe  neigh burhuud^ 
or  only  by  avoidable  or  earclcsd  miBmanagoniciit,  or  suiiply  disagreeable  ai]d  not  at  all 
unwboleflonic,  or  oiily  accidentally  and  teniporarny  a  uuisaiiee. 

These  inrea ligations  have  often  been  as  dilTiouU  aa  they  were  imporlunt,  bccaust.'^  while 
the  faeallh  of  the  ueighborbood  was  in  cousidcnition  on  the  one  band,  hir^e  pecuniary  lu- 
tereatA  were  at  ntakc  on  the  other,  and  it  was  obvious  that  tbo  Board  of  neahti  should  not 
be  luod  either  fur  or  agumst  the  interests  of  property,  but  solely  in  those  of  beaUh. 

In  all  cafes  where  modificalionii  in  the  manufacturing  proeessea  could  be  introduced,  6u 
OS  to  get  rid  of  any  resulting  auBoyanceSf  mauLifucturers  have  becu  noliGed  of  the  iieces^ity 
of  making  the  requisite  obangcsft,  and  hare  always  complied  witli  the  requbition.  One  fac- 
tory, whose  abjectlonablc  features  were  irremediable,  was  closed  by  order  of  tbt?  Board. 

Another  very  important  matter,  in  which  ihc  influence  of  the  ]jr>ard  of  Health  lus  been 
exerted  in  ibis  District  duriug  the  past  year,  is  the  coutrol  nuJ  ItiuitaLion  of  sirinll-poi,  l>y 
the  rigid  enforcement  of  those  sanitary  measures  which  cun  be  employed  with  eoiuplcic 
success  in  the  absence  of  a  general  epidemic  influence. 

In  March  four  cases  occurred  in  one  family  in  Harper^s  Court  Tbv^y  were  without 
medical  atteudunee,  and  were  not  reported  at  the  Health  Offlee  unijl  three  or  four  weeks 
after  their  commencement,  so  that  many  persons  had  been  exposed  to  thtir  infection  ;  and, 
during  the  months  of  May  and  June,  tea  eases  appL'ared  in  several  of  the  neighboring 
strceu,  within  a  distance  of  three  blocks;  every  house  was  visited  where  a  case  was  re- 
ported, and,  in  the  instance  of  tenement-bouses,  those  iu  the  immediate  neightiorhood  of  the 
infected  hoasc  were  carefully  inspected.  AH  the  houses  in  Harper's  Court,  and  those  near 
it,  La  Lawrence  Phice,  were  inspected. 

The  object  of  the  visit  to  tlte  infected  family  was  to  enjoin  as  strict  isolation  as  possible, 
cleanliness,  ventilation,  and  disinfection,  by  the  free  use  of  carbolic  acid  during  the  period 
of  illncag,  and  a  thorough  purification  of  the  prcmit^es  afterward  ;  also  to  vaccinate  all  who 
were  not  already  protected  in  the  house  and  in  the  neighborhood. 

To  make  sure  that  these  measures  had  been  faithfully  carried  out,  the  bouses  in  this 
vicinity  were  repcitedly  visited  at  latervala  of  a  week  or  a  fortnight  Nu  case  is  known  to 
have  occurred  in  this  ucigliborhood  since  June. 

In  Tallman  Street  auotber  small  nest  of  cases  was  found  in  June,  oiigiuating,  like  thoKo 
in  Harper's  Court,  in  a  family  who  had  concealed  Its  existence  for  some  time.  This  spread 
to  several  families  in  the  neighborhood,  but  was  also  extinguished  before  August  Iu  John 
Street,  cast  from  Hudaoa  Avenue,  there  bos  been  a  similar  experience ;  about  twelve  cases 
have  occurred  there  in  six  diU'ercnt  tenement-houses,  most  of  which  cotes  arc  traceable  to  a 
wilful  neglect  of  sanitary  precautions  on  the  part  of  the  resident.  The  street  has  been 
visited  again  and  again.  It  is  too  early  to  ascertain  whether  the  disease  has  come  to  au  end 
in  this  locality. 

Xearly  everywhere  there  has  appeared  a  desire  or  a  willinguoss  to  second  the  efforts  of 
the  Boanl  of  Health  when  the  necessity  of  careful  sanitary  measures  was  once  explained. 
Where  concealment  of  cases  has  been  employed,  it  has  arisen  from  some  ignorant  dreod  of 
unpleasant  interference  on  tlie  part  of  the  authorities — a  fear  which  has  generally  been  dis- 
sipated by  experience. 


Dr.  J.  II.  Bird  reports  as  follows: 

I  liHve  the  honor  to  transmit  the  following  report  in  reference  to  work  done,  ihnl  In 
process,  and  the  general  health,  and  the  needs  of  my  District  (the  4th),  during  the  pnsl  year. 

The  Fourth  District  comprises  the  9th,  Slst,  20th,  Utb,  and  10th  Wards,  East  New 
York,  and  the  country  towns. 

1.  As  to  the  principal  great  nuisances  abated  :  Simkea  lots  and  ponded  water,  8l!cd  with 
fresh  earth  in  the  J»th  Ward.  Herkimer  Btrcel,  and  Kane  Place,  I  ;  Herkimer  Street,  Ralph, 
and  Fulton  Avenues,  8;  BufTalii  Avenue  and  Herkimer  Street,  4.  In  the  10th  Ward,  Wul- 
ton  f  trei^t  and  Harrison  .\vt'nnp,  1  ;  Whipple  Street,  near  Throop  Aveune,  6 ;  Throop 
Avenue,  near  Banlett  Street,  1 ;  Thornton  Street,  near  Throop  Avenue,  1 ;  Burilett  Street, 
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near  Broadwrtv,  I.  In  2Ist  Wird,  Walworth  Siruet,  near  Myrlle  Avenue,  I ;  Fulton  At*- 
nue,  near  Rold,  5  ;  Marioa  Street,  near  Patchen  Avenue,  8.    Total,  36. 

In  process  of  atj&icnicnt,  tlie  swamp-tandA,  bounded  by  EUcry  Street  and  Mrrtle  Arenae, 
Marcy  and  Nostrand  Avenues,  72  lots.  • 

Atlantic  Avenue,  between  Qopkinson  and  Saratoga  Arcnnes,  6;  Atlantic  Avenue,  cor- 
ner Ralph  Avenue,  2;  Ailantie  Avenue,  between  Buflulo  and  Sehenectady,  10;  Herkimer 
Street,  east  from  Kane  Place,  5  ;  Reid  Avenue,  corner  De  Kalb  Avenue,  10.     Tot^t,  104. 

One  acid-factory,  Walton  Street,  near  Marey  Avenue,  removed;  fat-boUlng  establishment, 
Dean  Street,  comer  Hunterfly  Road  ;  3  large  cow-stables.  Galea  Avenue,  near  S(UTve:sant, 
removed ;  1  large  cow-Btablc,  Tliroop  Avenue,  near  Ellery  Street,  In  process  of  abatement. 

Brewery,  Lafayette,  near  Throop  Avenue,  drainage  to  cesspool ;  De  Kalb  Avenue  car- 
Btablcs  pat  in  good  sanitary  conrlitton  ;  4  Rlaughter-housen,  2  In  I8th  Ward,  2  in  9tb,  alterud  ; 
ft  dangerou-  buildings,  Xiivy,  near  Tillary  Street,  removed  ;  1  dangerous  building,  Portland, 
corner  Park  Avenue,  raised  and  made  secure;  1  squatter  estAblLohment,  cowa,  horses,  goaU, 
pigs,  etc.,  oxi  St.  Felix  Street,  corner  Do  Kalb  Avenue,  removed  ;  while  of  tho»e  in  process 
are  the  swill  and  bone  boilers,  E*wt  New  York  Avenue,  near  the  city  line, 

Tlie  usual  number  of  minor  abaloraent^,  on  eomplainta  of  citizens,  have  been  made,  km  in 
previous  yearfl,  as  piggeries  removed,  AlablcJi  drained,  and  put  lu  good  sanitary  condition. 
Excavations,  while  building,  protected.  Areas  and  cellars  protected  by  iron  railin^^j.  Lots 
fenced  in.  Animals,  sick  or  dangerous,  dcHtroycd  or  rotnovcd.  Cellars  emptied  of  iuhahit- 
anta  and  closed.  Cliimmnd  of  factories  built  higher  than  surrounding  buildings.  Sewer 
eonnection.i  made.  Old  i^aturatcd  cesspools  filled,  and  new  ones  con.<t  true  ted.  High  groundj 
graded  to  street ;  others  ditched  for  surihcc  drainage.  Tenement -houses  made  to  come  up 
to  rcfjuircmcnts  of  law. 

Efforts  have  bu-en  made  looking  lo  the  abatement  of  large  and  constant  sources  of  dis- 
ease, as  in  stagnant  depots  of  water,  etc.,  and  sewer  connoftiima  made  wherever  posable. 
There  ha3  been  less  of  contagious  and  miasmatic  disease  over  any  other  year,  and  sections;, 
heretofore  avoided,  having  been  drained  and  fllleiJ  in,  arc  rapidly  being  built  upon  and  in- 
hnbiteii.  Sluch  remains  to  be  done  (now  in  process)  in  the  uppi'r  part  and  middle  of  9th 
Ward,  21st,  and  19th;  while,  in  the  1 1th,  a  thickly-popnlntcd  ward,  containing  many  tenc- 
meut-houses.  the  need  is  great  for  a  larger  diameter  of  sewers — the  present  system  being 
entirely  inadequate — the  backing  up  of  contents  of  sewers,  during  heavy  rains,  cau.«>ing  much 
distress  and  disease.  The  20th  is  a  well-dnxined  and  btudthy  ward.  The  19th  is  rapidly 
imppovinf!;,  from  a  wider  systi-m  of  sewerage. 

East  N'ew  York  has  been  visited  mainly  in  rt-ferenee  to  sunken  lots,  badly-graded  streetf , 
piggeries,  and  factories.     lU  great  need  is  a  sy.^lein  of  grading,  paving,  and  sewerage. 

Country  towns  were  visited  in  regard  to  dead  animalfs^  large  cellectiouB  of  manure,  >nd 
petty  nuisances. 

But  very  few  of  the  Fubjects  of  complaint  and  report  during  the  year  remain  unabated, 
and  these  are  in  process  of  prosecution  by  law. 

Dr.  S.  N.  FiSK,  of  the  Fifth  District,  repoi-ts  as  follows: 

This  District  euniprisy^  all  that  p-irt  of  Brooklyn  known  as  the  Eastern  District,  with  llic 
exception  of  the  19ib  Ward;  but,  as  Assistanl-Saniutry  Inspectors  Brady  and  Corey  were 
respectively  detailed  to  the  10th  and  14th  Warils,  these  gentlemen  will  make  a  detailed  re- 
port of  the  same.  Aa,  in  my  last  Annual  Report,  I  described  the  geography,  clcvatioB, 
character  of  population,  etc.,  of  each  ward  separately,  1  wUl  not  here  repeat,  but  will  merely 
give  A  general  description  of  the  character  of  work  accomplished. 

Draiua'je, — UndLT  Ibij^  lieadhig  I  would  include  the  efforts  made  to  institute  sewerage  in 
place  of  the  older  methods  in  u-ie,  and,  in  so  doing,  I  found  it  necessary  to  cause  tlio  cleao- 
ingond  filling  in  of  many  old  cosspouls  and  privy -vault.*,  wliidi  were  daily  giving  off  their 
offensive  and  Joath-dealiug  effluvia ;  al.w  the  sewering  of  disirlcta  (by  recommendation  to 
the  proper  authorities)  where,  fr(>ui  n  naturally  wet  soil-,  or  the  improper  grading  of  streets, 
large  coltcclions  of  ponded  water  existed,  and  many  cellars  were  continually  flooded  or  damp. 
Of  the  former  kind  of  wotit  much  ha^  been  done  in  every  portion  of  the  District  where  prac*j 
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kbic,  especially  in  tbc  older  portions  of  llic  13th  and  16th  Wards.  Of  the  latter  (dialrlct 
dmiD&ge)  n  great  d£;al  baa  been  done  by  cxleuaire  sewcrngc  of  the  10th,  17th,  and  north- 
westorly  portion  of  the  14th  Ward.  As  a  recent  Instance  of  special  drainage,  I  would  men* 
tion  the  sewerage  of  Clay  Street,  from  Union  Avenue  to  the  East  River,  to  relieve  an  ofTcn- 
alve  pondof  stagnant  water,  into  which  the  filtli  of  the  Cross-town  Railroad  sUbli-a  constantly 
flowed.  The  relief  of  thid  pond,  togetlier  with  the  sewenigc  of  these  fitHblv«,  is  undoubtedly 
of  the  greatest  sanitary  value  to  the  vicinity. 

TtHtmeni-homei. — The  greater  number  of  these  \s  In  the  Htb  and  imb  Wardfi,  the  rest 
of  the  Dutriet  having  compamtively  few.  Xearly  all  have  been  inspected,  and  the  owners 
obliged  to  cunfurm  to  the  requiremenia  of  the  law.  A  future  inspection  of  tbc  14ih  Ward 
will  aU(tw  of  more  aAttsfactory  resolts,  as  the  flewcm^^o  now  in  progress  there  will  enable 
many  mtich-ueeded  imjiroveoients  in  drainage  to  be  made.  lu  enforcing  \\n»  law,  the  ui:i- 
jority  of  owners  complied  readily,  very  few  penalties  having  been  inflicted. 

Ceflara. — There  are  few  of  these  used  as  lodging-places  in  thU  Dititriet,  onJ,  snvh  as  I 
have  found,  I  have  cause<l  to  be  vacated  with  as  Htlle  distress  as  possible  to  tla-  imiorLunuto 
tenants. 

Stablcji. — The  nuisances  generally  found  bore  were  a  neglect  to  provide  proper  recep- 
tacles for  manure,  insufficient  drainage,  and,  in  cow-stables,  in  (iddition  to  tliebc,  an  infringe- 
ment of  the  code  with  respect  to  numljer.  The  remedies  have  been  the  cOn<itructioo  of 
proper  mannrc-vauUs,  drainage  by  sewer  connection  where  possible,  and,  where  not,  into  the 
manure.vftull,  removal  of  cows  in  excess  of  number  allowed,  and,  as  in  several  cases  In  ihi} 
15lh  Ward,  the  removal  of  stables  from  highly -objectionable  locations. 

I^tH, — Many  suuken  lots,  containing  stagnant  water,  liare  been  either  drained  by  sewer- 
age or  filleJ  in,  especially  in  the  I6th,  16th,  and  l7th  Wards.  Others,  which  were  shedding 
water  upon  surrounding  premises  by  reusuti  of  too  high  u  grade,  have  been  cut  down  to  a 
proper  grade,  or  trenched  in  such  manner  as  to  collect  surface  water  and  conduct  it  to  street 
gultcr  by  a  curb-<irain.  Of  the  latter  many  have  been  foucul  in  the  Uth  and  17th  Wjirds. 
Such  vacant  lots  as  were  used  as  depositories  for  gjrbagc,  lubbiah,  and  the  like,  I  hove 
caused  to  be  cleaned  and  fenced. 

SlneU. — Before  the  existence  of  the  new  Sewer  Board.  I  followed  our  former  practice  of 
notifying,  and,  if  necessary,  of  prosecuting,  a  street-cleaning  contractor,  where  1  found  neg- 
lect or  oversight,  but  I  have  reported  all  such  ca«cs  to  that  Board  since  its  organization,  as 
its  rules  are  stringent  enough  to  enforce  a  proper  obedience.  Where  public  necessity  de- 
manded, I  have  recommended  the  grading  and  paving  of  certain  streets,  as  in  the  case  of 
Monroe  Street  (18th  Ward )^  where,  from  the  peculiar  grade,  the  waste  and  surface  water  from 
a  row  of  tenement  and  dwelling-housea  on  the  south  side  of  the  street  was  continually  flow- 
ing down  into  thoBc  on  the  north  side,  iind  forming  olTensive  pools.  A  resolutlun  was 
recently  pa«.-»ed  by  the  proper  Bomd  to  gi-ade  and  pave  this  stri^et,  and  it  will  [trnbnhly  soon 
be  in  a  goad  sanitary  condition.  Where  sidewalks  were  allowed  to  become  dlkpiduted  and 
dangerous,  I  have  caused  the  owners  to  put  them  in  proper  condition.  Of  these  tatter  eoftcs 
moat  liavc  occurred  in  the  13th  Ward. 

Manufactorirg, — Many  nianufuctdrics  have  been  found  detrimental  to  health  from  tbo 
odors  and  gases  given  off  by  the  processes  carried  oh  within  them,  as  fat-melting,  bone-boil- 
ing, an(]  aoaii-mnkin^  ostJiliUithmcntA,  and  acid  and  mnimre  mitiuifaciories.  Some  of  these 
have  been  caused  so  to  modify  their  peculiar  processes  as  lo  be  no  longer  ufTonsivc  or  detri- 
mental to  health,  as  in  thf  case  of  two  fat-melting  estubllrthmenls  in  the  1  ith  AVard,  two  of 
the  Bame  nature  and  one  bone-boiUog  cstablishmeDt  in  Queens  County,  on  Kewtown  Creek, 
a  sulphnric-ftcid  nmnnfactory  (which  formerly  govc  off  dense  volumes  of  nitrous  acid),  and  a 
nitric  acid  manufactory  in  the  Htli  Ward.  Others  have  been  discontinued  and  closed,  us  in 
the  cnite  of  a  soap-making  establishment  and  a  manure-manufactory  In  the  ITtb  Ward.  1 
have  also  causod  sereral  faolories,  whlob  were  obnoxious  by  roasou  of  their  smoke,  to  carry 
ofl'the  same  by  means  of  a  proper  chimney,  the  most  prominent  of  which  were  a  glass-house 
in  the  Ulh  Ward,  a  sash-aud-blind  factory  in  the  16th  Ward,  find  a  iiiachinc^hop  in  the  13tb 
Ward. 

Contoffioua  Diitaten. — Of  these  I  have  been  called  most  frequently  to  inspect  cases  of  va- 
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rioltt;  some  I  harp  found  it  nwos^ary  to  remoTp  to  hospital,  and  others  I  hare  btcn  enabled 
to  Uukte  at  their  homes,  taking  due  precautions  with  regard  to  vaccination,  dieinfectioo,  etc. 
In  no  instnnra  has  the  disewe  become  at  sll  oxtensiTe,  excepting  in  a  t«iement-row  in  the 
14tU  Ward,  where  I  was  obliged  to  remove  five  cai^ej,  the  contagion  having  extended  Rome- 
what  before  detection.  In  reapcct  to  coses  of  tvphotd  fever,  I  hare  seldom  been  obliged  to 
interfere,  further  than  to  attend  to  the  eanitary  condition  of  the  surroundings,  cleanlincsft, 
di-^infection,  etc.     - 

In  conclusion,  I  would  remark  that  the  ready  compliance  with  which  all  neccwary  orders 
have  been  met,  in  the  groat  majority  of  cases,  has  be?n  grntifying  to  ohaerve,  and  argues  a 
proper  appreciation  of  the  intention,  efforta,  and  sincerity  of  the  Metropolitan  Board  of 
Health,  and  iiR  subordinate  officers. 

Dr.  Charlss  Corev,  AssUtaot-Sauitary  Iiippector  of  tbo  Sixth  District. 
reports  as  follows : 

I  cutcrcil  on  my  duties  upon  the  Utof  April,  and,  in  accordance  with  instructions  from  tlic 
Assistant-Sanitary  Superintendent,  bogtin  b  methodical  insi>cclton  of  tlic  tenement-housea  of 
the  ]4Lh  iiiid  20th  Wftrd=i,  with  a  view  to  their  registration.  This  special  work  was  continued 
throughout  the  greater  ])art  of  the  month,  when  it  was  ituspcnded,  a*  it  seemed,  for  a  lime, 
to  be  oflcss  pnictical  importance  than  more  general  sanitary  work. 

During  the  six  mouths  included  in  this  report,  290  tenement-houses  liave  been  inspected; 
of  this  number  94  wcru  found  to  be  in  a  satisfactory  condition,  while  282  were  more  or  leu 
deficient,  either  in  constructlou  or  cicaulineeis,  against  which  the  usual  complaints  were 
made.  Of  this  number,  190  Imvo  niready  been  made  to  conform  to  the  rcquiremenu  of  the 
"  Tcnement-hou^e  Act,"  wh'ih  12  coojplainls  have  been  referred  to  tbo  Assidtaut  Attomej 
of  the  Board  for  prosecution. 

During  the  same  time,  541  nuisances  complained  of  by  citizens,  by  the  sanitary  police,  or 
discovered  in  the  course  of  a  "  houi=c-to-hou5c  "  inspection.  Of  these,  27  were  cases  for 
special  complaint,  80  were  complaints  without  just  cauee,  8  were  cases  of  contagious  disease, 
while  426  were  violationa  of  the  Code  of  Ruuilary  Ordinonces.  Of  this  numlrtr,  332  have 
been  properly  abated,  while  9-1  remain  unabated  or  in  process  of  abatement. 

Though  nothing  in  itself  of  striking  importance  appears  in  the  above  summary,  it  is  be-' 
licved  that,  in  tlio  uggrcgate,  satisfiictory  rctsuUs  have  been  attained.  Numerous  tenement- 
houses,  that  were  found  in  au  extremely  bad  liVfrienic  condition,  have  i)Con  renovated  and 
made  comparatively  desiraljlc  places  of  atiodc;  damp  baBemcnts  and  cellars  Itavc  been 
TAcatcd,  a  large  number  of  privy-vaults  have  hecn  disinfected  and  cleaned,  and  when  prac- 
ticable ttbolidhcd,  and  their  places  supplied  with  other?,  with  approved  sewer  connections — 
yards  and  alleys  cleaned,  piggeries  abolished,  suukeu  a!id  vaeuiil  lots  fiUeJ  and  properly  en- 
closed, instances  of  imperfect  sewerage,  drninagc,  or  grading,  remedied,  and  various  other 
nuisances  abated,  tliat  iu  one  way  or  another  tended  to  contaminate  the  surrounding  atino»- 
phcre,  and  so  to  impair  the  public  health. 

Tenement-Houses,  Inspections  of 6fi9 

"              Reiuppections  of 373 

**              Found  in  good  order 94 

"              Corapl:iinod  of 202 — 

"              Made  to  comply  with  law 190 

"             Complaints  referred  to  Assistant  Attorney  for  prosecution .  12 —   303 

Huiunces,  Tnipeelionfl  of 1,222 

"          Keinspei^tionB  of 681 

"          No  caui»i'  of  cnniplaint  found 80 

'*          Special  Complaints , 27 

"          Contaf^inus  Diseases B 

"          Violatiuns  of  Code  of  Sanitary  Ordinances 42* — 1,22  S 

"          AhaUd 832 

''         In  process  of  abatement 04 —    426 

Total  nnmbor  of  Inspections 1,891 
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Dr.  R.  M.  WvcKOFF  reports  as  fcvllo-ws:  ^z^^^^^^^^^^^^B 

The  st^ction  of  (he  city  ofAign&d  to  luo  \a  cmbrftcod  in  the  Irili  and  l&th  Wards,  a  aome- 
wlmt  compact  district  lying  in  Lhe  northern  and  central  part  ol"  the  cily.  In  its  gent-rul  out- 
Un(?  the  surface  \s  broken  or  undulating.  In  this  respect  partaking  of  the  clioructcH.-^tics  that 
mark  thi*  topography  of  this  region.  Tlie  elovaied  poiUons  or  ridges  funuKh  dcgible  titcrf 
for  residences ;  their  sanitary  conditiond  arc  good,  and  for  the  most  part  have  been  long 
built  up  and  occupied  by  the  wealthier  classes  of  our  community.  The  lower,  more  un- 
healthful,  and  cheaper  [wrtions,  furnli*h  plots  for  the  erection  of  tcnt-inents  and  praall  dwell* 
itigs.  Ill  the  7lb  Ward  is  the  region  known  as  '*  Jncksou'a  Hollow/'  occupied  by  a  loi^ecl- 
lancous  collection  of  squatters*  huts,  piggcriea,  and  stables.  In  the  19th  Ward  lies  the 
mfttshy  tract  formerly  cuUed  the  Wallnbout  Flats,  of  wbicli  the  better  portion  hua  been 
chosen  for  the  erection  of  a  large  number  of  tenement-houses  during  the  pant  two  years. 
Thwc  tro  occupied  by  a  population  almost  wholly  foreign.  On  this  tract  and  along  the 
margin  of  the  Eaat  River  arc  found  the  greater  number  of  the  dialillcries,  tannerie.'^,  sugar* 
rvBnerics,  and  the  like,  that  coutammatc  tlie  air  with  orgauic  matters.  The  principal  p.irt 
of  the  bniluup  area  of  the  district  is  occupied  by  brick  or  frame  dwellings  suituhte  for  a  pjn- 
^^e  Csmily.  Ilcnce,  as  a  whole,  thcdis^lriot  may  Ijcsiiid  to  be  iu  a  trautiitji»n,  or  formativo, 
Stage,  and  its  sanitary  vice<t  or  defocU  arc  tluHo  pertaining  to  a  new  rather  than  an  old 
•ection. 

Dmina{^. — During  the  past  summer  the  Sewer  Commissioners  have  been  very  active  in 
advancing  tho  status  of  the  system  of  sewen*.  Formerly  the  sewerage  has  been  doficieni  by 
reason  of  the  small  size  and  small  number  of  the  sewers  laid.  But  the  rapid  increase  of 
population  and  the  euhanced  value  of  property  have  demanded  the  extension  of  sewer 
privileges.  Probably  not  less  than  two  and  a  half  miles  of  sewers  have  been  constructed, 
or  are  in  process  of  building.  This  activity  has  been  especially  welcome,  in  a  sanitary  point 
of  view,  In  those  low-lying  tracts  where,  by  the  filling  in  of  the  streets,  the  nutural  drainage 
has  been  obstructed,  and  whore  pools  of  stagnant  water  have  been  tho  inevitable  result.  In 
the  case  of  many  of  these  sunken  lot.'*,  the  owners  have  been  required  to  grade  or  drain  by 
sewer  connection.  It  has  been  my  aim  to  require  such  connections  to  be  made  from  oil 
ohusca  of  buildings,  where  It  coald  be  done,  but  especially  IVora  tenements,  Uquor-saloone, 
and  factories. 

Senemmt-KiHua. — ^Thc  houses  of  this  class  that  I  have  inspected  have  been  found  to  be 
sraaU  in  size,  not  many  being  more  than  three  stories  high  above  the  bnsemcnt.  They  ac- 
commodate on  an  average  from  four  to  hve  families  cacb.  The  better  portion  of  these  have 
been  built  with  some  reference  to  the  privacy  and  comfort  of  the  tenant  families.  Their 
sanitary  condition  is  fc)r  the  most  part  good,  and  they  ore  not  overcrowded.  They  are 
generally  kept  clean,  especially  those  lu  the  19lli  Ward,  occupied  by  a  Gcrmnn  popula- 
tion. There  are  several  of  another  kind  which  it  U  almost  impossible  to  keep  in  a  habitable 
condition.  Thl.i  applies  particularly  to  tlmae  houses  whoso  location  is  unfavorable,  or 
whose  construction  is  such  as  to  attract  only  the  poorest  of  the  poor.  The  builders  of  these 
houses  are  becoming  familiar  with  the  requirements  of  the  "  Tenement-house  Law,**  and  I  fre- 
quently find  that  they  sporituneously  comply  with  them  in  every  essential  particular.  They 
often  make  provisions  for  the  introduction  of  water  and  for  sewer  connection  before  the 
main  pipes  are  Isid  In  the  street.  There  is  one  diiflciilty  with  the  class  of  population  filling 
tlie#c  houses,  arising  from  the  fact  that  they  fail  to  appreciate  ihe  pernicious  cETects  of  de- 
caying orgauiL?  niiitlers.  Qmrbagc  and  every  descnplion  of  refuse  matter  are  tlirowu  on 
vacant  loU  and  into  the  streets.  Where  there  is  a  sewer  in  the  street,  liquid  flUh  runs  into 
the  calrerte,  and  there  stagnates  and  pntrefie-*,  until  a  shower  of  rain  comes  to  fluifh  them. 
Otherwise  they  are  not  flushed,  an  the  house  drainage  runs  directly  into  the  BL>wor.  This 
nuisance  would  be  in  purt,  at  le&Hl^  abuted  if  the  garbage  carts  were  more  regular  Liid  fre- 
quent in  their  visits,  for  then  receptacles  for  garbage  and  ashes  would  be  more  gencmlly 
employed. 

The  total  number  of  tenement-bouses  inspected  was  221,  completing  the  survey  of  the 
two  wards  of  the  district.    Against  103  of  these,  complaints  of  the  infraction  of  tiie  Law  of 
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1807  iNtJliBiilMliBifcts  r<viti1t,  nnmrljr,  78  orders  were  coropHcl  with,  and  th«  remainder, 
tt7,  u«  dw^VfMni,  or  nrc  (iert-rrcU  unlil  the  newly-constnicted  sewers  are  aceopted  by 
ik»  MUitMrilie*  '^f  the  city.  In  tbo  summary  hercUtforc  pretscnted,  200  houses  irere  reported, 
nilh  ft  il^^toEksl  description  uf  ihoir  eanltary  condition  at  the  time  or  tlic  first  Inspection. 
Stnctf  tbro  m»ny  tmprovemcntfl  h«ve  been  effected,  chiefly  In  respect  of  vcntiUlion,  dnunogr. 


Si^bfvmtMt  of  the  SttuUafy  Oidlt;— The  rioUtion  or  certain  of  th«  regulations  of  the 
codaar«  ooBDtontly  ocourrtng.  These  rcsalt  quite  as  often  from  n^ect  and  ignor«ne«  as 
ftviu  DuUic«i  or  di^re;r>rd  of  law ;  hence  it  has  ordinarily  been  found  that  the  costonury 
ooiloa  has  promptly  insured  the  abatement  of  the  nuisance.  In  the  greater  proportion  of 
CM0t  the  roqaircmcnts  of  the  preliminary  notice  hare  been  found  complied  with  at  the  seo- 
ond  laapeolion.  In  eome  an  cxtensioa  of  time  has  been  granted  where  there  was  manilesled 
a  wlUingneas  to  comply,  and  the  public  health  woold  not  be  endangered  by  such  a  eottrecw 
In  tt  «malt  number  of  easwi  where  tlMVt  has  been  i  eontfaiBed  din«gard  of  the  ordinances 
of  the  Board,  it  has  been  nietusary  to  oonpd  obedience  by  arre*!.  The  sectiooa  of  the 
eode  that  I  have  found  nMist  fkequently  riohted  are  those  relating  to  iaadeqoate  drainage, 
flUhy  pririo  and  eesspoob,  stables  and  mannre-TauIta^  T«cant  lou,  and  filthy  stietM. 
Several  tsnncffWit  icteulus,  and  other  factories  the  wnaMriwM  froa  which  hare  been  «ev- 
plained  of  by  ciUsesSt  hsTe  been  examined,  and  steps  ukcn  to  mnoTe  the  cense  of  oftncVL 

Dr.  DiuLDTf  A^stabt-Samtarv  Insp<vtor»  of  th«  Eightli  District,*  submits 
the  follow  lug  report : 
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rpoB  By  appohttneBt,  ns  AsiMjiBt-SftniUry  Inspector,  I  tm  aadfBed  to  dnty  in  ibc 
l«th  Ward,  Eutcra  MttzkL  TUe  b  the  Qctnaa  ward  of  ite  city,  awl  k  p«H)*  ^^  ■«< 
poyJow.  Tbe  UmI  Baa  low,  iMTins  in  soane  of  the  manhy  plaoes  a  rise  aad  &n  of  A« 
tide,  thm  hoewi  nw  hriH  cknaly  tagnhw;  ga—My  t—  —  n  tot,  frt  mU  teg,  nad  so 
•RUce4iBthenlcnaraelo<aateawp«aidoftta«eftMB«L  T\\  VaiHiii.  i  ■  iliijii,  _i 
MMaaAden.  TUshMilny*  heca  Me  of  the  MosinhcaU?  wu^  «f  the  city;  the 
TST  M^  tittftoilj  — «>g  «h»  chfldrw.  The  ensas  p.«4kI^  «ch  n  k^ 
■scfc  M  odat  ia  aaiy  plaee  where  aaatly  aB 
The  crewdhag  tacrtbar  ef  each  n  lai^  waabv  «f  rcofle  withb 
food  ead  iilii,  total  Mghct  of  proper  TrntiJariM,  &e  waat  af 
the  tofge  p«*4s  «f  IIAiy,  grim'il  stapiaal  walv,  Mag  here  ml 
fast  ef  the  AttriMt  have  al  OMlribMed  la  heap  tihe  pcramage  ofdeaA  h^ 
thecMaffctyaBotlrffawaala^fcearigWHaiiiijiBiiijafAe 


the  irffceciiait  of 
uAMad.     I  IB  aotf^  «a  say  Ikai,  hw 

tothrhMfeh  ef  ihew^ia 
*7  acMaa  ahMt  «ae4hfoi  «f  the 
.  ■■  BH  BaBSj  iBBi  iBBa  Saw  mm  w  asvy 


ef  «he 

«aa  ftaiad  that,  fta  asMM  pkacea^  te  «ato 
ef  aBB4  mi  n9tm  mtttMi  ihat  haA  ««iha<  hi 
Tha  acwtn  ha««  bc«a  ^hactaiycr  tkmtA  ifti 
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My  imprcssioa  Is  that  this  S4!yrcr  will  never  be  found  a<lc<|ualo  to  fulfil  the  proper  drain- 
age of  the  ward,  tlic  natural  grade  of  tbc  ward  being  so  low  that  each  epring'tidc  will  force 
the  Bower  coiUi-uts  back  into  tlic  streets  by  ibe  back  flow.  No  couuectionH  ore  now  ordered, 
except  in  unaroidablc  csi&cs. 

Besidet)  the  tusiwctiou  of  ibe  tenemfnt-houHcs,  many  violatious  of  sanitnry  rules  have 
been  corrected,  and  every  thing  done  by  the  Inspector  that  ky  in  his  power  to  impi-OTc  the 
health  of  the  people, 

Xiimbcra  of  the  panda  bare  been  dnuned,  but,  in  some  cases  where  the  owner's  name 
could  not  be  discovirred,  tUc  complaint  bus  been  forwarded  for  the  action  of  tbe  Attorney  of 
the  Board.  The  streets  have  been  in  a  Tory  filthy  condition  ;  fiorne  have  been  cleaned,  and 
othorA,  at  the  present  writing,  arc  awaiting  the  action  of  the  Water  Commissioners,  com- 
plaints having  been  forwarded  to  them.  Stables  have  been  drained,  manure-vaults  built, 
cesspools  emptied,  and  all  riolalions  of  the  code  corrected  wherever  fonnd.  Some  few  cases 
of  typhoid  fever  have  occurred,  and  isolated  cases  of  sninll-pox  have  been  visited ;  when 
ncceesary,  the  infected  have  been  removed  to  the  hospital,  the  places  dLjinfcctcd,  and  the 
nnraccioated  vaccinat4>d. 

In  all  my  dealings  with  the  people  of  this  ward,  I  have  ever  found  them  ready  and  will- 
ing to  carry  out  any  sanitary  measures  proposed,  and  mj  thanks  arc  due  to  tliL-ni,  witliout  u 
single  exception,  for  the  kind  mauncr  in  which  I  have  been  received  as  an  agent  of  the 
Board ;  they  desenre  a  healthier  ward. 

VITAL  STATISTICS. 

The  niortfility  record  of  the  year  presents  that  felicitous  lack  of  interest  to 
the  public  which  attends  unusual  hculthfalne?».  Xo  epidemic  of  magnitude  hae 
Bct  ite  mark  upon  it ;  the  ordiuary  miasmatic  dIscaBes  have  been  no  more  prcva- 
icnt  or  fftta!  thnn  r.fninl ;  the  temperate  charactor  of  tlie  summer  rendered 
cholera  infa-nlum  and  diarrkfeal  diseases  less  destructive  of  life,  and  even  winter 
has  heeu  less  fonuidablc  tliau  usual  to  the  destitute.  Although  the  causes  which 
affect  the  lioalth  of  a  great  city  arc  exceedingly  complex,  so  that  it  is  impos- 
sible to  assign  to  each  its  share  in  the  pro(hn.*tion  of  disease,  it  may  fairly  be  pre- 
sumed tiiat  the  steady  work  of  the  Board  of  Uealth  in  vculilatiug  and  renovat- 
ing tenement-house?,  and  in  suppressitisr  thousatiiJii  of  nuisances,  has  excrt^^d  a 
decided  influence  in  lowering  the  death-rate.  The  most  prominent  fact  which 
is  presented  by  tlie  records  of  the  year  is  the  influence  of  a  tcmpfratc  summer. 
In  no  year  of  the  Board's  existence  has  the  mortality  for  the  raoiillis  of  July, 
Au^at,  and  Scptemlier,  been  so  light  as  for  the  third  quarter  of  the  past  year. 
But  tencment-houaes  and  all  other  dwellings  have  a  climate  and  utnio»phcre  of 
their  own,  and  no  meteoric  influence,  however  favorable,  will  serve  to  arrest  the 
progress  of  conta^ous  disease  among  a  crowded  population ;  vaccination,  isola- 
tion, and  disinfection,  are  the  oidy  reliable  barriers  against  small-pox ;  ventila- 
tion and  disinfection  the  only  sure  preventives  of  typhus;  the  removal  of  the 
canses  in  dampness  and  foul  air,  the  best  protection  against  consumption 
and  against  virulence  and  fatality  in  all  diseases,  parti<Hilftrly  in  those  of  infancy. 
What  the  death-rate  might  have  been  without  the  intervention  of  tlie  Board  of 
Health,  it  is  impossible  to  compute,  but  this  much  U  certain  :  the  atmospheric 
miasmata  of  our  city  arc  harmless  in  compartKon  with  the  mephitio  medium 
which  is  breathed  in  badly-ventilated  and  crowded  tenement?.  The  city  gov- 
emraeut  is  responsible  for  the  eity's  atmosphere  as  affected  by  Mrcets  and  sew- 
ers; bat  ignorance  respecting  the  need  of  pure  air  is  a  mark  of  itidividuul  and 
personal  degradation,  for  which  no  other  remedy  exists  than  the  teaching  of 


Sanitary  iHSpectow,  nrmecl  with  power  to  compel  attention  and  obedience,  an< 
A  loaseiicd  do;itli-rutc  must  ho  a  sure  t<»st  and  proof  of  an  In&ftcctor's  fidelity  to] 
duly.  The  14th  Wnnl  U  the  most  cntwdod  with  IctuinGTit-htmsos,  and  received 
during  the  past  summer  the  attention  of  a  conscientious  and  laborious  Inspector. 
In  that  ward  the  mortality  for  the  fmirth  quiirter  of  the  past  year  was  only  120, 
while  fi>r  the  corrcRpondinij  period  of  1807  and  1808,  and  with  a  much  smaller 
population,  it  was  138  and  123.  In  the  12th  "Ward  for  the  last  qnartor  of  1869 
the  moilality  was  oidy  06,  while  in  1667  and  1808  it  was  115  and  110.  In 
the  7th  Ward  it  was  but  74,  in  the  previous  years  80  in  each.  It  is  remarkable 
that  in  the  3d  Ward,  which  is  Ibc  healthiest  ward  of  the  city,  and  receives  al- 
moat  no  attention  from  the  Board  of  Uealth,  the  death?  for  the  fourth  quarter 
of  the  past  year  were  32,  or  double  the  number  for  the  same  quarter  of  1868. 
Likewise  in  the  20th,  whirh  approaches  the  3d  in  Fuviltlifiilnesa,  the  deaths  for 
the  fourth  quarter  of  the  past  year  were  83,  to  78  and  70  in  the  two  preceding 
years,  respectively.  These  facts  go  fiir  toward  justifyiag  the  assertion  thai  the 
work  of  the  Board  has  been  made  manifest  io  a  lessened  mortality. 

The  mortality  of  the  entire  city  for  the  years  1867,  1868,  and  lS6»(e«ch 
year  of  the  Bureau,  ending  with  the  30th  of  September),  was  8,236,  8,992,  aud 
8,063  ;  for  the  calendar  year,  8,389,  8,750,  and  8,759.  ^ 

Wards  frtrmiiif^  separate  and  marked  divisions  of  the  great  mass  of  the  city's  ^H 
population^  it  will  ^jo  interesting  to  give  the  mortality  in  each,  and  the  present 
is  a  favorable  opportunity  for  comparing  the  ward  mortality  f<ir  different  periods  ^J 
fince  the  eslablifthment  of  the  Metropolitan  Bijard  of  Ilcaltli.     With  the  close  ^M 
of  1869,  terminiilos  a  period  of  45  montlis,  or  of  tiflceii  quarters,  and  (juartcrly 
periods  will  be  most  convenient  for  ready  comparison.    The  following  table  pre- 
sents the  mortality  of  each  ward  for  each  successive  quarter  since  the  spring  of 
1806.     The  21st  and  22d  Wards  belong  to  the  past  year  only,  the  21st  takeu 
mainly  from  the  9tli,  and  the  22d  from  the  8th  Wanl  of  previous  years. 
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The  8,759  deaths  of  the  past  year,  clAssiHeii  according  to  cansation,  are 
thus  divided : 

«     Zymotic  Diseases 2,785 

Constitutional  Diseases 2,1 28 

Local  Diseases 2,892 

Developmental  Dibeases 704 

Violent  Deaths. 250 


Total 


8,759 


Zymotic  Diseases, — This  class  of  diseases  was  less  destructive  of  life  than 
in  ^yrevious  years.  Scarlatina  (348)  wns  not  so  wide-spread  ;  and  cholera 
infantum  (812)  was  far  less  fatal.  The  incubation  of  the  present  epidemic  of 
small-pox  is  seen  in  the  twenty -two  deaths  from  this  cause,  while  in  no  year 
since  1865  have  there  l>cen  more  than  two  deaths. 

The  mortality  from  epidemic  and  contagious  diseases  for  the  entire  period 
of  the  Board^fl  existence  i.s  seen  in  the  following  table,  which  gives  the  zjmotie 
diseases  in  quarterly  summaries  frotn  April  1,  1806,  to  Jnnxiary  1,  1870  : 
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Among  dieiic  affections  only  45  were  returned  as  deaths  from  alcohol. 
This  is  an  insi^ificant  fraction  of  the  real  ravages  of  this  steady  pestilence. 
Ill  the  first  phico,  physicians  are  unwilling,  for  the  sake  of  the  family,  or  from 
molivoa  of  pcreonal  rcg;ar(J,  to  place  on  record  tlie  fact  that  their  patients  have 
died  80  miseraMy,  and  the  death  is  attributed  to  congestion  of  tlie  brain,  heart- 
disciise,  etc.  Again,  the  death*^  from  cirrhosis  or  hob-nailed  liver,  from  Bright's 
[SdiscaEe  or  other  afiectiona  of  the  kidneys,  from  gastritis,  and  fiom  insanity, 
10 
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wbicli  are  dne  to  the  long  abusfl  of  alcoholic  stimulants,  are  not  reported  diffi 
ontly  from  t!ie  same  affections  from   more  innoceut  causes,  so  that  it  is  im 
aiblB  to  compulo  from  lIiG  mortality  record  tbc  proportion  of  deaths  due  to  tW 
abuae  of  alcoholic  stimulaiiti^,  and  a  question  of  the  first  importance  is  left  nn- 
answcred.     Such  fact*  as  these  abate  much  of  the  interest  which  tht^  study  of 
the  death-record  would  otherwise  excite,    Hje  same  maybe  said  of  the  rctonts 
of  death  from  syphilitic  affections,  where  Biniilar  causca  vitiate  the  rotuma. 

The  deaths  from  consumption  were,  for  the  past  year,  1,136;  for  1867, 
If  161  \  for  1868f  1,098,  a  sli^^ht  increase  on  the  previous  year,  but  less  than 
for  1B67.  Everj'  young  peraon,  just  entering  on  manhood  or  womanhood,  has 
as  much  reason  to  fear  conaumplion  at  all  aeasona  as  every  one  has  to  fear 
cholera  during  an  epidemic  In  other  word»,  this  disease  is  so  fatal  to 'the  pe- 
riod of  puberty,  and  early  manhood  and  womunhood,  that  it  is  as  if  these  ages 
wwe  in  the  midst  of  a  constant  epidemic  of  fatal  disease,  and  hence  the  canscs 
which  generate  the  disease  ought  to  he  thoroughly  understood,  so  as  to  permit 
them,  if  possible,  to  bo  removed  or  avoided.  Dampness  and  cold  are  the  chief 
causes,  but  all  sources  of  bodily  or  mental  depression  lend  their  aid  in  assuring 
the*  fatal  result. 

The  large  number  of  deaths  from  marasmus  (454),  which  is  held  as  oquiva- 
Icnl  to  tabes  mcsenterica  on  the  dcalh-rctiirnft,  includes  not  only  the  deaths  from 
tuberculization  of  the  mcaenteric  glands,  but  all  deaths  from  wasting  diseaaa 
wliifli  could  not  be  asj^igned  to  more  definite  causca. 

Of  diseases  of  the  nervous  ayatenhj  con^'ulaiona  (481)  are  given  as  the  canse 
of  the  largest  number  of  deaths.  The  nervous  system  of  infants  is  so  sensitive 
to  the  action  of  all  morbid  causcis  that  convulsions  are  liable  to  attend  almost 
all  diseases  of  Infancy,  and  to  mark  the  approach  to  a  fatal  termination  ;  hence 
this  record  represents  those  cases,  dying  of  convulsions,  in  which  the  disease 
which  gave  rise  to  them  was  not  recognized  or  not  recognizable. 
Heari-diseuucs  arc  given  as  the  cause  of  250  deaths. 

Of  pulmonary  affections,  pneumonia  caused  677,  and  the  closelr-alHed  con- 
gestion of  the  lungs  14G  deaths. 

The  highest  number  of  deaths  recorded  under  diseases  of  the  digtitive 
sj/sterti  is  08  from  enteritis;  the  deaths  from  convulsions  under  diseases  of  the 
nen'ous  system  were  for  the  roost  part  doubtless  from  indigestion,  enteritis, 
gastritis,  and  colic  in  infants,  for  it  is  to  the  digestive  system  that  by  far  the 
larger  proportion  of  the  diseases  of  infancy  Is  to  be  traced.  Incapacity  on  the 
part  of  mothers  to  nourish  their  ofispring  requires  the  latter  to  be  fed  on  all 
manner  of  food  utterly  unsuited  to  the  purpose.  Cows'  milk  is  either  too 
watery  to  nourish,  or  forma  a  too  soSid  curd  for  any  other  than  the  most  vigor- 
ous digestive  jipparatns.  Flying  from  these  and  from  swill-fed  horrors,  mothers 
resort  to  the  host  of  farinaceous  preparations,  barley,  oat-racal,  farina,  arrow-root, 
etc.,  >vhich  arc  about  as  well  suited  to  a  human  being  as  herbaceous  food  to 
the  camivora.  Hence  digestive  disorders  arc  the  chief  source  of  infant  mor- 
tality, although  the  fact  does  not  appear  on  the  mortuary  record. 

BriyhCs  disease  was  the  cause  of  136  deutliH,  i 

Of  deaths  from  parturition  there  were  55. 

Of  deaths  from  violence^  33  were  from  bums  and  scalds,  and  43  from 
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drovniog.  Every  effort  has  been  made  to  avert  the  terrible  dangers  of  using 
explosive  oils  for  pnrposes  of  illamination,  and  ^ith  a  most  gratifying  result, 
for  the  accidents  from  this  Boarce  are  by  no  means  as  numerous  as  formerly. 
The  number  of  deaths  reported  from  drowning  is  mainly  due  to  bodies  washed 
dead  upon  our  shores,  at  certain  localities  where  the  tide  is  sure  to  carry  them. 
They  are  not,  therefore,  chiefly  deaths  irom  among  our  own  population,  but 
rescue-apparatus  ought  to  be  provided  wherever  experience  has  shown  that  its 
aid  is  likely  to  be  required. 

The  total  number  of  violent  deaths  was,  for  the  past  year,  250;  for  1867, 
269 ;  and  for  1868,  274.  Of  these,  the  suicides  for  the  past  year  were  19 ;  for 
1867,27;  and  for  1868,  27. 

The  number  of  births  reported  (5,038)  is  slightly  greater  than  in  preceding 
years, 

*  The  marriage  record  has  manifested  a  most  decided  improvement.  Th€rc 
were  reported  the  marriages  of  4,862  persons  for  the  past  year,  while,  for  the 
previoofi  year,  the  number  was  only  2,798. 

That  the  work  of  the  Board  of  Health  has  therefore  been  one  of  growing  and 
cumulative  usefulness  anf|  importance,  is  shown  in  the  records  of  the  Bureau  of 
Vital  Statistics,  as  well  as  in  those  of  the  active  intervention  of  the  Board 
among  contagions  diseases,  nuisances,  and  unwholesome  abodes.  From  the 
point  now  reached  by  such  stress  of  watchfulness  and  activity,  there  should  be 
no  retrogradation.  Progress  in  sanitaiy  science  and  sanitary  government  is 
among  the  most  urgent  demands  of  our  civilization. 

Tours  respectfully, 

R.  C,  STILES, 
Amttant-Sanitary  Superintendent, 
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EEPORT  ON  VITAL  STATISTICS. 


To  the  Secretary  of  the  Metropolitan  Board  of  Health : 

The  vital  statistics  of  Xew  York  and  Brooklyn  for  1869,  as  iu  iho  preced- 
iQg  three  yeans  are  juBtly  regarded  as  conBtituting  a  portion  of  the  sanitai^ 
records  of  the  year.  Wo  do  not  overlook  the  importance  of  these  Rtatistics 
in  renjard  to  sociftl  and  civil  interests,  but,  as  sanitary  officers,  wo  devote  the 
first  analysis  and  study  of  them  to  the  elucidation  of  questions  relating  to  the 
healtli  ami  physical  ivelfnre  of  tlie  people. 

The  roeords  of  death  are  completo,  for  no  concealment  concerning  this  last 
event  in  iiianV  history  is  practicable,  under  the  laws,  without  misdemeanor. 
But,  in  re^^ard  to  the  records  of  marriage  and  birth,  statistical  completeness  is 
impos:iit)lc  iiiidcr  tlio  voluntary  system  of  certification  that  prevails  in  the  State 
of  New  York.  The  increat«iii^  degree  of  completeness,  which  is  shown  in  the 
register  clcrk*8  report  for  the  present  year,  indicates  the  growth  of  popular  in- 
telligence concerning  the  uses  of  the  public  registration  of  births  and  marriages. 
There  has  been,  for  the  past  two  years,  also,  a  greatly-incivased  degree  of  accu- 
racy ii»  the  medical  returns  upon  the  causes  of  death.  This  circumfltance 
enhances  the  practical  usefulness  of  the  mortuary  records. 

Tljc  U>Ui\  nmnber  of  deaths  in  tbo  city  of  New  "^rk,  during  the  twelve 
months  ending  October  1,  ISCO,  was  24,001.  The  total  nmnber  in  BrcK>k3yn 
was  8,667.  The  total  immher  of  persons  whoso  marriage  has  been  duly  authen- 
ticated and  recorded  during  the  year  amounts  to  15,428  in  New  Y'ork,  and 
4,862  in  Brooklyn ;  while  the  number  of  births  recorded  iu  the  aauie  ^»eriod 
WB3  14,078  in  the  former,  and  5,138  in  the  latter  city. 

Tlio  causes  and  circumstances  of  death  are  studied  to  ascertain  the  bearing 
and  results  of  jirevcntable  diseases  or  other  removable  evils;  and,  were  the 
records  of  marriage  and  birth  sutKcicntly  conijilute,  they  would » like  the  records 
of  mortality,  be  especially  useful  in  niiling  to  unfold  comprclionsivc  principles 
that  undorhe  those  prosperous  and  bealtliful  conditions  of  the  social  slate  and 
til e  homes  of  lhepeo]i]e,  wilhout  which  all  phius  and  efibrta  to  promote  the 
public  hcallli  wouhl  ultimately  become  unmeaning  and  vain. 

The  marriage  of  15,428  persona  in  the  city  of  New-  York  during  the  year 
would  properly  be  i*egardef]  as  evidence  of  prosperity  iu  tlio  industrial  ami  com- 
mercial pursuits  of  the  people;  for  it  shows  a  marriage-rate  er|ual  to  15,428  in 
1,000,000,  a  million  bcinu;  the  present  estimate  for  the  total  population  of  the 
city.  The  actual  rate,  bail  all  the  marriages  been  rejjorted,  would  be  n 
than  20  iu  1,000.     This,  Uke  the  rate  of  mortality  in  the  city,  gives  « 
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statistical  elements  for  c-stiiiiating  the  general  prosperity  and  public  health,  and 
the  gains  to  oily  population. 

During  the  pai^t  year  the  causes  and  local  circuiDstances  of  mortality  have 
continned  to  receive  the  same  close  attention  as  in  the  three  previous  years  of 
the  Board^s  adniinistration.  The  rccorda  of  every  week,  month,  and  quarter, 
in  the  year  have  been  studied,  aud  the  register  clerk  has  kept  up  the  account 
with  human  life,  and  its  losses  in  the  tcnementrhouses  of  the  city.  These  roc- 
onLs  have  been  carofiiUy  collated  and  compared  in  every  street,  avenue,  and 
ward,  and,  in  iiai-ticular  blocks  aud  groups  of  dwellings;  and  the  results  of  this 
unceasinoj  inquiry  and  study  have  been  made  4lirectly  available  for  giudance 
and  aid  in  sjuutiiry  administration. 

Tlic  vital  statistics  of  the  year  will,  /is  in  prenous  years,  be  here  grouped  in 
the  tiub(Uviriions  of  quarters.  The  Brooklyn  records  will  be  presented  complete 
by  Assistant-Sanitary  Suiierintendont  Dr.  R.  C.  Stiles;  the  statistics  of  birth 
and  marriage  in  Xcw  York,  by  Mr,  Bowne,  the  I'egistcr  clerk;  and  the  statis- 
tics of  mortality  in  toncuieuL-houses,  by  Mr.  Noms  R.  Norton,  the  chief  clerk 
in  the  office  of  the  Sanitary  Superintendentw  These  sections  constitute  one  re- 
port^ upon  the  same  general  plan  as  in  previous  years. 


STATE   OF  TOE  PUBLIC  IIEALTH  AT  THE  END   OF  THE   YEAR    1868. 

The  mouths  of  November  and  December,  1 868,  were  marked  by  the  lowest 
death-rate  that  Imd  been  experienced  in  New  York  during  the  present  genera- 
tion. The  total  number  of  deaths,  in  the  thirteen  weeks  ending  December 
aist,  was  4,75f5.  And  in  Brooklpi  the  total  amounted  to  only  1,7T3.  Tliese 
rates  of  mortality  in  the  quarter  were  scarcely  equal  to  20  denths  in  1,000  year- 
ly. The  autumn  was  laiiid,  food  suppUes  were  abuudant,  and  no  epidemics  ex- 
isted in  either  city,  and  the  prevalence  of  measles  and  scarlatina  subsided  to  an 
unusual  degree.  Tlie  only  contagion  that  manifested  any  f*ig?is  of  increase  was 
small-pox  ;  six  deaths  were  caused  by  it  during  the  month  of  December,  where- 
as it  had  caused  only  eighteen  deaths  in  the  previous  oleveu  months.  Emigra- 
tion from  German  and  Scandinanan  states  was  pouring  vast  numbers  of  per- 
sons into  temporary  lodgings  in  New  York,  but  no  direct  connection  butwcen 
them  and  the  individual  cases  of  small-pox  hi  the  city  was  traced.  With  the 
single  exception  of  these  cases  of  small-pox,  the  winter  opened  with  very  favor- 
able prospects  of  hoalthfulness.  The  tenement-houses,  and  every  class  of  domi- 
ciles, except  the  striotly-j)rivate  dwcllin^rs  in  the  city,  were  more  excessively  over- 
crowded than  ever  before.  Startling  facts  ret^arding  the  amount  of  overcrowd- 
ing in  the  common  tenements  were  brou[j;ht  to  light  during  the  subsequent 
months  iu  the  .sanitary  Hurvcy  of  tenement-houses,  Wliat  tlie  actual  population 
of  the  city  amounted  to  at  the  beginning  of  the  year  1869  could  not  be  known 
except  by  moans  of  an  accurate  census ;  but  the  facts  that  have  been  acquired 
in  the  course  of  sanitary  ins[>ection  warrant  the  conclusion  that  the  pnpulntion 
of  New  York  was  about  1,000,000,  and  tbat  of  Brooklyn  was  about  370,000  at 
the  beginning  of  the  year.  These  estimations  (1,000,000  for  New  York,  and 
370,000  for  Brooklyn)  will  be  taken  as  the  basis  for  statements  concerning 
death-rates  iu  the  year  1809. 
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BTATE  OF  THB  PUBUC  HEALTH  DCRING  THE  QUARTER  ENDING  APR[L  1st. 

There  were  5,919  deaths  in  New  YorV,  and  1,997  in  Brooklyn  during  the 
winter  quarter.     The  mean  temperature  was  not  as  low  as  in  tlie  precedii 
winter;  but  the  range  of  temperature  was  excessive  in  brief  periods,  fluctuatingi 
through  forty  and  even  fifty  de)^*c«  of  the  thermometric  scale  in  the  course  of 
a  week.     The  mortality  by  acute  diseases  of  the  respiratory  org^ans  was  eic< 
Bivc,  amountinoj  to  no  le^a  than  1,209  deaths,  or  20.42  per  centum  of  the  tot 
mortality  in  the  ihirteen  weeks.     There  were  892  deaths  by  tubercular  phi 
in  the  same  period ;  and  tliese,  with  the  acute  kinds  of  disease  of  the  respl 
ratory  organs,  gave  85.49  per  centum  of  the  total  list  of  deaths.     Scarlatina  b< 
came  unusually  fatal  before  the  end  of  the  quarter.     It  destroyed  299  children 
in  New  York,  and  153  in  Brooklyn.    Measles  killed  83  in  New  York,  and  l^H 
in  Bruoklyn.    The  zymolie  diseases  altorrether  destroyed  1,346  lives  in  Nct^^ 
York,  or  22.'74  per  centum  of  the  total  that  died;  and  464,  or  22.73  per  cen- 
tum of  the  total,  in  Brooklyn, 

The  typhoid  or  enteric  fever  jrained  foothold  in  the  city  at  various  pomi 
Forty  persons  dicil  of  this  fever  in  the  enii^ant  population  of  the  12th  Wai 
on  Ward's  Island,  and  nine  died  in  a  fout  quarter  of  the  17th  Ward, 
account  of  the  oulbreuk  in  the  latter  will  be  found  in  a  report  by  Sanitary 
Inspector  Dr,  Post,  in  a  preceding  section  of  this  volume. 

TJicre  were  l7  deaths  by  small-pox  in  New  York,  and  none  in  Brookl3mi 
during  the  quarter;  and  there  were  80  cases  of  this  disease  discovered  in  va- 
rious parts  of  the  city  of  New  York,  8  of  whicli  died  iu  the  tenements  in  whi< 
they  were  found. 

Tlie  death-rates  in  ditfereut  districts  of  the  city  differed  enonnously,  beii 
from  70  to  DO  per  centum  jrreatcr  in  the  1st,  4th,  and  8th  Wnrds  than  in  thd' 
15th  Ward.  The  death-rate  steadily,  yet  sliji^rhtly,  increased  week  by  week, 
until  the  end  of  the  quarter.  But  the  causes  here  mentioned  seemed  adeqnatelv 
to  account  for  this  unsatisfactory  state  of  health.  The  annexed  abstracts  pr^ 
sent  the  statistics  for  these  thirt^'en  weeks,  or  the  winter  quarter. 
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THE  SPRING  QUARTER  EXDING  JULY  1s?t. 

A  great  increase  of  fatality  by  measles,  which  destroyed  298  children,  gave 
to  these  thirteen  weeks  146  more  deaths  than  the  total  of  the  winter  q 
in  New  York.     There  were  1,985  deaths  in  Brooklyn. 

It  was  ascertmned  that  the  increasing  fatality  of  measles  and  scat! 
was  not  confined  to  tenant-house  inhabitants.     For  the  first  time  the  ^'neral 
death-rate  increased  more  rapidly  than  the  separate  rate  in  the  tencment-ho 
aa  a  class ;  and,  whatever  it  may  ultirnntoly  bo  found  to  signify,  the  eircmustai 
seems  to  be  impiftt.int.     It  should  here  be  mentioned  that,  of  the  5,919    d 
in  the  city  and  public  institutions  of  Xeiv  York  during  the  winter  quarter,  3,9 
occurred  in  tenement-houses  as  defined  in  the  law;  while,  of  the6»066  dcai 
in  the  quarter  ending  July  1st,  only  2,891  occurred  in  tenement-houses. 

Two  causes  undoubtedly  coopiH-itted  ta  pruduee  the  favt>rabl«  improvem 
which  now  began  to  be  so  noticeable  in  tenement-houses :  First,  their  occnpanis 
seek  the  open  air  when  the  cold  and  storms  of  winter  cease.     Secondly,  thai 
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Tmss  of  dwollinrjs  has  Loon  undergoiiifi  ii  ^rtat  amount  of  sanit.'iry  iraprovcDK'nt, 
especially  in  regard  to  the  ventilation  of  \\ix\U  and  npartmont;*.  Tlie  ftrmlysis  oi' 
this  clas«  of  facts  will  retiuire  great  carefulness  and  disctiniination,  and  must  be 
Lased  upon  much  longer  experience.  AVlialever  the  records  of  two  euccessivc 
years  can  now  show,  will  be  found  in  a  subsequent  section  of  this  report. 

The  only  circumstance  that  seriously  imperilled  the  public  hoaltb  during 
tliis  quarter  has  been  fully  mentioned  in  the  account  r-f  small-pox,  pveu  else- 
where. Tlmt  disease  caused  forty-five  deaths  in  this  (juarter.  There  were 
upward  of  one  humkcd  cases  in  the  10th,  l7th,  and  20tli  Wards^  between  the 
first  of  May  and  the  lost  of  June.  The  rapidity  of  its  ditfu^iou  and  the  means 
by  which  it  was  arrested  arc  among  the  uiot«l  useful  simitary  experiences  of  the 
year. 

The  temperature  of  the  spring  was  unusually  cold,  and  it  was  not  until  the 
second  week  in  May  that  the  wannth  began  to  force  the  vcgctntion  in  the  gar- 
and  parks.  Tlie  mean  temperature  of  the  first  wi'ck  in  Miiy  was  below 
I*  Fahrenheit,  and  no  excessive  heat  was  experienced  in  June  ;  this  circum- 
stance was  favorable  to  Iho  success  of  the  great  work  of  vaccination  which  the 
Board  of  ITcallh  had  nndcilnkon  in  every  street  of  the  city. 

Cholera  infantum  and  other  dian-ho-al  diseases  began  to  be  numerously  re- 
ported as  causing  death  soon  after  the  weekly  mean  tcmporaturo  reached  ^C 
Fahrenheit;  but,  in  the  entire  quarter,  there  were  only  10.3  deaths  by  cholera 
infantum,  and  338  by  all  other  dlarrhoeal  disorders.  Tlie  smumer  opened  with 
a  good  Btate  of  the  public  health  in  both  cities  and  throughout  all  the  towns  of 
the  Metropolitan  District,  except  in  tho  localities  in  which  scarlatina  and 
measles  continued  to  prevail  fatally.  In  some  of  the  nllagcs  those  foes  of 
chilil-life  were  far  more  malignant  and  destructive  than  in  the  cities;  ant],  when 
wc  consider  that  no  lets  than  583  children  perished  in  New  York  by  these  two 
maladjcs  during  these  thirteen  weeks,  it  will  readily  be  seen  that  tlie  question 
of  limiting  or  greatly  mitigating  the  ravages  of  tlicse  destroyers  is  too  ini])ortant 
to  be  &ct  aside  by  the  popular  empirical  conclusion  that,  against  thc&c  conta- 
gions, the  resources  of  hygiene  «re  unavailing-  Medical  experience  is  pro\dng 
that  sanitary  science  ofTers  available  resources  in  domestic  hygiene  ami  in  the 
sick-room,  by  which  these  contagions  are  mitigated,  mid  by  wlueh  their  fatal 
progress  in  (umilica  and  neighborhoods  may  be  in  some  measure  restrained. 
But,  as  the  application  of  such  special  knowledge  and  uses  of  hygiene  in  the 
domicile  and  the  family  i»  uioru  a  matter  of  personal  and  domestic  concern  than 
of  interferon  CO  and  public  administration,  wc  must,  for  the  present,  rogar<l  these 
outbreaks  and  the  cpiilemic  phenomena  of  scarlatina  and  measles  as  practically 
inevitable.  They  grontly  iucrea«e  the  death-rate  and  brhig  sudden  mourning  to 
more  families  than  any  other  two  contagious  diseases.  The  fact,  that,  as 
XDorbid  poisons,  they  operate  and  destroy,  is  the  first  truth  which  hygiene 

gnizes  in  its  suggestions  for  the  sanitary  measures  regarding  them. 

Tt  was  remarked  in  the  past  three  years  that  scarlatina  reached  its  maximum 
and  its  minimum  of  falalily  in  ditFereiit  months  in  New  York  and  Brooklyn, 
respectively,  and  that  temperature  luis  seemed  to  have  but  slight  influence  upon 
the  prevalence  of  this  malady,  though  steady  warmth  lessens  its  fatality.  Its 
maximum  of  deaths  was  reached  in  New  York,  last  spring,  in  the  third  week  of 
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April,  yet,  in  tho  last  week  of  Februaiy  that  iiambor  (30)  waa  exceeded  by  four 
(34  by  scarliilinn),  while  the  deatlis  by  mca-slcs  did  not  reach  the  highest  num- 
ber until  the  third  week  of  June  (the  uiildest  and  most  healthful  week  in  the 
year),  when  no  less  tlian  36  children  died  from  this  cause. 

TIie»e  facta  are  montioncil  to  f>]i<>w  whiit  crush's  were  most  concerned  in' 
keeping  up  a  hijjh  death-rate  l:tst  spring,  and  also  to  urge  attention  to  ll»e  only' 
resources  that  arc  available  a^inst  the  fatal  sweep  of  the  subtle  contagions  he 
mentionc<l.  Nenily  one-tenth  of  the  total  mortality  in  the  Metropolitan  IK»-] 
trict,  during  the  throe  months  ending  July  1st,  waa  caused  by  these  two  diseases;' 
and  their  fatulity  alone  was  equal  to  a  yearly  deatli-rate  of  2,33  in  every  1,000, 
or  2,332  in  1,000,000  of  inhabitantB.  Very  different  from  the  course  of  these 
maladies  was  the  couj*se  of  amaU-pox,  the  most  dreaded  yet  most  preventable 
contagions  ;  for,  in  a  single  ward  in  which  it  was  spreading  at  the  rate  of  fivftj 
new  cases  or  fresh  outbreaks  in  a  day,  the  disease  was  completely  suppresjjet 
and  the  people  protected  by  vaccination  at  an  expenditure  of  about  ^000 
house-to-liouso  visitation  in  a  population  of  7O,0O0  inhabitants. 

Notwithstanding  the  diseascB  here  mcntionedj  the  summer  opened  favorably 
to  the  public  health,  for  there  was  not  the  usual  intempcrature  of  heated  period* 
at  the  eud  of  June  and  the  beginning  of  July.  Tlie  menu  temperature  of  the 
last  two  weeks  iu  Ibis  iparter  wns  72.97°  Fahrenheit 


TEIRD  QUARTER— ENDING  OCTOBER  Isr. 

The  midsummer  period  in  Now  York  and  all  the  cities  of  our  Atlantic 
coast,  from  Boston  to  Sa^-annahj  is  marked  by  t!ie  highest  mortality  of  the  year. 
With  excesses  of  temperature  ahnost  tropical^  not  only  do  disorders  of  tlie 
bowels  do  fatal  mischief,  but  the  nervous  HystLui,  in  multitudes  of  pcri^ons,  ieels 
the  effects  of  the  suddL'ii  transitions  of  tem])crattiro  very  unfavorably.  It  can- 
not be  doubted  that  the  uniformity  and  moderation  of  heat  in  the  month  of 
July  was  favorable  to  the  public  health;  but,  that  this  aspect  of  our  summer 
experience  need  not  he  overestunated,  we  here  give  a  comparative  view  of 
death-rates  and  weather-tables  in  three  consecutive  summers ; 
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In  the  above  abstract  tlir  fact  is  seen  tbat  the  mcflri  temperature  of  (Lc  mid- 
summer period  of  two  months  in  the  last  summer  was  essentially  the  same  as 
that  in  18d7,  bo  that^  comparing  this  average  of  temperature  with  that  in  the 
corrcspoiuViniff  period  in  18G8,  it  was  5.40°  lower.  But,  upon  comparing  the 
average  temperature  of  the  quarter  (tlnrtt.'en  weeks)  in  the  last  season  with  that 
in  180S,  it  wa8  found  to  have  been  only  2.13**  wanner  iti  the  latter;  and,  com- 
parine:  tlif>  summer  *]uarter  of  18C7  and  IfiOO,  the  mean  temperature  was  1.30® 
higher  than  in  the  former  remaikably  healthful  summer. 

The  second  fact  to  be  noticed  is  that  which  relates  to  the  total  mortality,  or 
the  death-ratpB  in  the  successive  years.  It  Ls  shown  in  the  foregoing  abstract 
that  th(i  total  denths  in  the  thirteen  weelis  ending  October  1,  1869,  was  lew 
than  the  tohd  in  the  corresponding  weeks  in  1868  by  no  less  than  1,125,  and 
also  less  than  lu  the  siuno  weeks  in  1867. 

The  next  fact  which  we  notice  is,  that  all  except  a  small  fraction  of  the  gain 
to  l\i\!  last  summer  was  found  in  the  diminished  mortality  from  diarrhocal  dia- 
urders;  and  lastly,  that  this  gaiu  occurred  in  the  last  live  weeka  of  the  cjuarter. 
There  wore  214  more  deaths  in  the  last  five  weebaof  the  summer  quarter  of 
1867,  and  280  more  iii  the  same  weeks  of  1868,  than  in  the  coiTcsponding 
period  in  1800,  This  special  gain  occurred  chietly  in  the  group  of  diseases 
which  affect  the  bowels,  yet  there  were  several  other  sources  of  gain.  We 
may  here  mention  one  grand  cause  and  class  in  which  the  whole  gain  was  foond, 
and  this  may  best  be  stated  as  follows : 
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Hero  we  discover  the  instmctive  fact  that  the  gjun  to  life  occun-ed,  as  a 
wholct  in  the  tenement-houses,  and  that  the  total  gain  in  this  class  of  dwellings, 
and  in  tlje  tenant-lKiuse  districts  of  the  city,  exceeded  the  aggregate  difference 
in  the  mortality-tables  for  the  period  in  the  two  yeai"s. 

The  mean  temperature  in  these  last  five  weeks  of  the  quarter  was  67.40** 
Fahr.,  or  1.20°  warmer  tkm  in  1H68,  and  2.80**  warmer  than  in  1867.  TN'hat- 
ever  may  have  been  the  atmospheric  and  other  external  conditions  that  ser\'cd 
to  promote  the  chances  of  life,  we  need  not  stop  to  inquire;  but  the  fact  is 
Avorthy  of  a  statement  here  that  the  clcaosing  of  streets  and  gutters,  and  the 
thorough  treatment  of  all  foul  places  and  privies  throughout  the  tenement- 
house  regions  with  disinfectants  (a  cheap  and  effective  mixture  of  sesquichloridc 
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of  iron,  and  carbolic  acid),  during  ten  weeks  of  this  sumraer  period  (from  J; 
14th  to  October  1st),  ahnost  entirely  held  in  abeyance  the  putrescence  and 
raoaplieric  offensivcness  throughout  the  crowded  districts  of  the  city.     Enough 
was  a&certained,  concerning  the  results  to  health  that  ensued  upon  this  land  of 
sanitaiT  cleansing,  to  prove  the  economy  and  the  necessity  of  such  measures. 

The  diminished  force  of  the  causes,  singly  or  combined,  which  produce  fatal 
fluxes  of  the  bowels,  was  the  leading  peculiarity  in  the  medical  history  of  thi 
three  months  ending  October  Ist;  and,  while  this  circumstance  undoubt^Iy 
saved  many  lives  that  may  long  remain  \'igorous  and  useful,  this  saving  nevev 
theless  hiis  resullod  in  temporarily  continuing  a  considemble  number  of  enfeebled 
and  puny  lives  which  inevitably  must  succumb  to  physics!  adversities  in  the 
first  trying  season.     This  gain  was  mainly  in  lives  of  chiMron  under  five  years 
of  age,  and,  in  the  overcrowded  tenements,  when  the  j)inching  cold  comes  on, 
some  of  tbeni  will  be  found  added  to  the  mortality-lists,     But  there  b  a  osc 
lesson  in  this  record  of  decrease  of  causes  of  fatality  of  bowel-disorders,  whi 
will  eucournge  future  endeavors  to  maintain  a  cleanly  condition  of  the  city,  and 
a  more  general  appHoatiou  of  disinfectants  to  prevent  those  fennentatious  which 
in  past  yoars  have  defiled  the  atmosphere  with  tl^e  offensive  effluvia  that  pro- 
duce  incurable  disorders  of  the  bowels.     Cleanliness  must  be  enforced,   by 
arbitniry  authority  if  need  be,  in  such  a  city  as  New  York,  and   disinfection 
must  not  be  presumed  to  be  a  substitute  for  cleansing,  for  it  is  only  an  aid 
purity. 

In  order  to  ^ve  a  correct  idea  of  the  distribution  and  variableness  of 
gain,  the  following  comparisons  of  the  niortality  in  the  summer  quarter  in 
ward  in  1868  and  1809  are  presented.     (See  p.  267.) 

In  the  present  state  of  medical  knowleilge  it  would  seem  to  bo  needless  to 
urge  tbc  importance  of  cine  and  d<.imcstic  cleanliness  to  prevent  the  prevalence 
of  diaiThccal  diseases,  for  the  fact  is  al>undantly  demonstrated  that,  whatever  bo 
the  modo  in  which  putrefying  elements  may  reach  the  circulating  bloo<J,  tbo 
products  of  such  filth  and  rottenness  arc  sure  to  seek  an  outflow  from  the 
bowels,  and  to  irritate  and  disorder  them;  or,  iu  the  forcible  langujigc  of  one  of 
the  most  practical  writers  and  learned  hygienists  of  our  times,  "  Iu  the  districts 
that  suffer  the  hiijrh  diarrhcral  death-rates,  the  population  breathes  (or  drinks)  %^M 
largo  nninnnt  of  putrefjHng  refuse;  ....  and  as  wine  gets  into  the  head,  so  these ^1 
putrescent  agents  get  into  the  bowels,  and,  as  their  universal  result,  produce 
diarrhfC!! — Hunple  diarrhfeas,  in  the  absence  of  specific  infections,  specific 
diarrhu-a,  when  the  ferments  of  chobra  or  typhoid  fever  are  in  operation." 

Simple  and  direct  as  some  of  the  causes  of  disease  are,  as  in  the  case  of 
bowel-fluxes  and  fatal  disorder  ensuing  upon  the  breuthing  of  putrescent  ex- 
halations, like  gases  and  vapors  from  foul  privies,  sewers,  and  putrid  garbage, 
or  fi'om  unwholesome  and  decaying  foods,  we  tind,  in  these  overcrowded  cities, 
that  cvi'Ti  stich  very  obvious  and  abounding  sources  of  t*ununer  diseases  rarely 
act  dimply  and  alone;  for  in  the  localities  where  filth  abounds  ai-e  found  all  the 
accumulated  evils  of  overcrowded  tenements^  impure  and  decaying  foods,  un- 
bciilthful  habit?,  dcstnictive  vices,  forlorn  and  dc&pairing  soL-ial  conditions,  and 
the  whole  category  of  sanitary  and  domestic  wants  that  war  against  health  and. 
healthy  life.     We  repeM  in  this,  as  in  foniicr  reporta,  this  most  important  of 
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all  tnilhs  concerning  Uie  sanitary  iinprovemetil  of  tlie  lalioriu^-clasaes,  namely, 
that  the  efforts  of  sanitary  officers  to  promote  the  pLysical  unpro\  emetit  of  the 
liomcs  of  these  classes  must,  to  he  fully  triumpliant  in  rcdncing  the  dcath-ratca,j 
he  accompanied  hy  popular  instruction  in  tbo  kind:*  of  knowledge  and  duties  | 
that  coiiBtituto  the  science  and  art  cif  hcaltliy  living.  Boards  of  Health  may 
prevent  great  cxcessco  of  mortality  at  particular  periods,  but  the  efforts  of  health- 
officers  must  he  so  directed  as  to  instruct  the  masses  of  the  people,  if  j>crmanent 
and  very  great  reforms  are  to  be  brought  about.  We  cannot,  therefore,  speak 
of  tlie  temporary  gains  tbat  have  saved  tbc  city  from  its  usual  losses  at  a  par- 
ticular period,  as  being  evidence  of  truly  pcnuanent  gain?.  Tlie  temporary  gains, 
which,  of  course,  appear  where  the  preventable  invasions  of  disease  arc  turned 
back,  save  many  useful  lives,  but  the  great  m;ias  of  human  life  esf,'apes  the  one 
short  period  of  peril  only  to  continue  on  in  a  warfare  against  constant  e^ils  that 
are  not  coippletcly  within  the  control  of  sanitary  officers. 

The  animal  chart  of  mortality,  as  we  have  already  seen,  exliibits  only  a 
slight  fluctuation  in  the  upward  cuiTes  for  that  month.  ]*osiiiUly  this  uniformity  i 
of  a  low  rate  of  mortality  in  our  summer  months  can  be  Ececured  in  all  sal>*^| 
sequent  summers.  During  the  past  five  years  such  a  uniformity  of  low  mortality 
hm  been  experienced  in  the  city  of  l*aris,  the  mean  tbcre,  in  the  hot  months, 
being  only  a  fraction  above  a  yearly  death-rate  of  22  in  1,000  inhabitants : 
Such  a  low  death-rate  was  impossible  in  that  city  previous  to  tbe  great  reforms 
in  its  streets,  sewerage  and  sanitiirj'  adminiatrallun.  Berlin  had  a  death-rate 
equal  to  35  or  more  per  1,000,  the  past  summer,  and  tlie  causes  of  its  great 
mortulity,  like  the  causes  in  New  York,  are  of  local  origin.  Like  the  health 
of  vast  military  encampments  aud  barracks,  the  health  of  a  great  city  depends 
mainly  upon  vigilutit  measures  of  sanitary  poHro,  ami  the  drainage  and  health- 
fulness  of  location;  and  both  in  camp  and  city  the  most  fiitiU  summer  diseases 
owe  their  origin  and  malignancy  to  self-produced  causes. 


FOURTH  QCARTER— ENDING  DECEMBEH  31,  1660, 
Tlie  autumnal  fiuarter  in  the  cities  of  New  York  and  Brooklyn  was  more 
favorable  to  human  life  than  tlie  previous  quarters;  and  this  special  healthful- 
nosa  of  the  hwt  three  months  of  the  twelve  would  appear,  from  evidence  that  we 
find  in  the  mortality-rcoord.s,  to  have  been  growing  more  and  more  obviotifl 
since  the  sewerage  of  these  cities  wtia  commenced.  But  the  balances  in  favor 
of  life  during  the  autumnal  quarter  the  past  year  are  greater  within  the  mo- 
tropolia  than  in  tbe  suburbau  villages.  In  the  city  the  fatal  disorders  of  the 
bowels  rapidly  dccrcaj*e,  while  in  the  niral  districts  they  increase  in  consequence 
of  local  causes  rcsiUting  from  defects  of  drainage,  sewerage,  and  water  supply, 
Thciic  local  i^aiutary  conditioiiB,  more  than  any  others,  act  in  dcterminincp  thesft, 
results  in  city  and  country. 
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Tlie  TYBter  (^nailer  gire^  tlw  least  noitaEtv  W  tbe  zrmoiac 
llie  fiUI  «|auter  gives  tKe  aext  lowest.    Bat'ta  tl>e  fint  fire  mottlfas  oC  tbe  ji 
lb«f«  is  tke  greatcit  exeen  of  noruEtT  by  pohftofiiy  diwuai  •ad  the 
pfttfleneei.  «ad  csped^ j  t>j  scariittDa  acd  measles.    Tlie  Momiat^ 
ptejfts  tkb  fret  ia  a  rtttirtirJ  way: 


jUlfaoagb  thm  n^  W  ao  tied  bw  |0>vetaiag  tke  seacoa  of  pf^cafaaea  of 
»d  Mf  in,  tbcR  k  ceftably  tUs  kw  r^latimg  to  the  sal^ael, 
It^  dttt  t^ir  ftcstast  frUfilT  ia  oar  dtioi  acaaflj  oecan  id  those 
the  dwdSm^  va  kant  itaiilrtfil.  aad  waea  tht  dtr  b 
Tbeia  is  iMoa  to  bcfierc  d^  Aem  ftlal  Mom^ea  of  chilMfe  caa  be 

aad  hj  g.iHM  i  ri  aad  1 1 1  astiat  efcaalti^  tkm  by  aay  other 
wliieh  Boonk  of  Hcdik  em  Acd 

iseasesef  tike  leapaaloiy  otgmiawM  iiBiwljifity  coBrtMit  Ja  the 

tbcr  cane  taflaeocanre  yean;  bvt,ia  the  ftMefoiag  ahrtiatt,  the  frd  is 

he  fafitaatms  of  the  fiae  of  aggicgsfa  Bsoct^r,  fivm  the  scale  aad 

fiaefbr  thtsdMsof  (fiieeaesseeai  yi—u  dbaa  esa  be  si  nmmtttj  far 
by  the  wide  rsa^es  «f  temyetsture  daiia^  the  same  period,  sad  it  is  ye<jhsMi. 
&il  they  are  pvthr 
The  qaaaftity  of 
eaehl  dayv  of  the  taoath,  with  a  totsl  pcvcipjtatioa  of  &.T9  iachnf  depth  ^ 

ThcM  ware  but  two  niay  day«  ia  Daccnher,  18$€v  with  437  a 
water.    IW  BMB  Iwp^taiatt  of  I>ete«ber  was  M.<S*  fthnahril, 
Oe  mtem  m  IVceeaber.  18M,  was  sall^  a  dMfcwaea  of  Cl5^.    Ih* 
dhanudity  of  tha  ataMephen^  ia 
dMidediy  vahMkMU  cottMow.  aad  with  aa 


o^the  ^ttsrter  was  m  auttd  s»  the  jira^ev  tW*  the  ao- 


The 


tumn  months,  but  tbe  amount  of  mortality  by  acute  pulmonar)'  diaeases  was 
somewhat  greater  than  in  tlio  corresponding  period  in  tbe  previoua  three  years, 
as  shown  in  the  following  abstraot: 
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REPORT  OS  MARRIAGE   REGISTRATION. 

EtiaHA  HAKUigj  M.  D.,  Sanitary  Superintendent  MefrojxiUtan  District: 

The  mo&t  prominent  fact  to  be  found  in.  the  marriage  registers  for  tlio  year 
1869  is  the  very  great  increase  in  tlie  number  of  marriagCH  regiytered.  Whether 
this  is  the  result  of  an  increase  in  the  number  of  marriages,  as  compared  with 
prex-ious  years,  or  of  a  more  genera!  observation  of  the  registry  laws  on  the  part 
of  those  who  solemnize  marriages,  or  of  botit  tliese  causes  combined,  does  not 
very  clearly  ajtpcar  from  the  data  before  ns;  but  the  fact  ia  patent  that  the 
marriage  registers  for  the  past  year  contain  3,102  more  names  than  those  of 
any  pre\ious  year  fiince  the  organization  of  the  Motropolitim  Board  of  Ilealth. 
To  whatever  cause  it  may  be  ascribed,  the  exhibit  is  exceedingly  gratiiying, 
and,  in  any  event,  betokens  a  hcidthy  moral  tone  among  the  people  of  Xew 
York, 

The  following  comparative  table  of  the  number  of  marriages  regiatcred  dur- 
ing each  of  the  four  years  tliat  the  Bureau  of  Vital  StatUtics  has  been  under 
the  control  of  the  Metropolitan  Board  of  IleaUli,  epitomizes  the  detailed  tabular 
statements  that  precede  this  report,  and  will  form  the  basis  of  such  remarks 
upon  the  general  subject  of  marriage  registration  as  may  seem  judicious  under 
existing  clrcum»tance& : 
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TTie  Marriage-Rate, — For  the  purpose  of  stating  tlic  marriage-rate  accurately, 
two  things  are  needed,  namely,  a  truslwortlay  fcnsiis  of  tbo  population,  and  the 
certainty  that  all  tlit*  marriages  solemnized  during  the  year  have  been  registered. 
Unfortunately,  neither  of  these  things  is  at  hand.  Indeed,  it  is  qnite  certain  that 
marriage*  have  taken  place  which  do  not  appear  on  the  public  registers,  al- 
though we  have  reason  to  believe  that  tbo  number  is  gradually  dimmishing 
year  by  year.  On  the  other  hand,  it  is  also  true  that  the  population  of  New- 
York  is  not  actually  known.  Nevertheless,  f:ir  the  purpose  of  comparison,  no 
harm  will  be  done  if  the  marriage-rato  be  calculated  upon  the  basis  of  the  num- 
ber of  marriages  registered,  and  the  population  of  the  island  estimated  at 
1,000,000  persons. 

During  the  year  1809  the  names  of  17,300  persons  were  placed  upon  the 
marriage  registers,  against  13,S52  in  the  previous  year,  14,288  in  1867,  and 
11,584  in  1860.  lliiH,  upon  ihe  basis  above  named,  is  equivalent  to  an  ftonual 
marriage-rate  of  17.39,  13.85,  14.28,  and  11.58  in  one  thousand  iuhabitouts  in 
each  of  the  four  yeiu^  in  the  order  in  which  they  are  named. 

Tlifi  evidences  of  deficiencies  in  tlio  marriiige  registers  have  been  so  folly 
discussed  in  previous  annual  reports  from  the  Bureaa  of  Vital  Statistics  that  it 
would  seem  to  be  unnecessary  to  ulhide  to  tbcni  again.  But  the  best  law  con 
be  of  no  value  until  it  is  enforced.  x\nd  the  fact,  tliat  nowhere  in  the  State  of 
New  York,  outside  the  Metropolitan  District,  is  the  least  eflfort  made  to  enforce 
the  law  requiring  the  registration  of  marriages,  is  rather  disgraceful  than  other- 
wise. It  is  the  duty  of  the  State  to  secure  to  it^i  citizens  all  the  rights,  benefits, 
and  privileges  that  may  accrue  to  them  from  complete  and  accurate  registra- 
tion uf  marriages,  birtiis,  and  deaths,  nnJ,  if  it  fails  in  this,  it  fails  in  a  most  im- 
portant service.  Elsewhere,  in  this  State,  the  laws  relating  to  birth  and  mar- 
riage registration  arc  almost  wholly  neglected,  and  it  docs  not  therefore  seem 
strange  that,  even  here,  some  of  those  who  are  required  to  make  such  returns 
also  neglect  their  duty  under  the  law.  The  registration  law  is  mandatory  in  its 
vei7  nature  ;  and,  although  penalties  are  threatened  if  the  provisions  of  the  law 
are  disobeyed,  no  one  of  the  many  hundreds  who  juo  guilty  of  disobedience  has 
ever  yet  been  punished. 

It  would  bo  well  if  legislators  would  inquire  whether  there  is  not  something 
in  the  law  itself  which  has  a  tendency  to  defeat  its  purpose.  For  instance,  the 
officiating  magistrate  or  clergyman,  in  case  of  marriage,  is  made  re^iponsible  for 
the  proper  identitication  of  the  persons  married,  the  suitableness  of  their  ages, 
and  for  correct  returns.  In  the  very  nature  of  things  there  is  an  almost  inaux^ 
mountablu  obstacle  in  the  way  of  eliciting  these  facts,  particularly  if  the  parties 
Iiave  a  special  reason  for  hiding  them,  which  not  iiifrequeally  happcna.  But, 
if  an  ante-nuptial  license  were  required  to  be  returned  to  the  Bureau  of 
tration  after  the  ceremony  was  perfonuedj  and  exchanged  for  a  certificate  of 
riage,  there  wuuld  be  a  certainty  of  accuracy  in  the  returns  and  a  safeguard' 
for  society  and  the  rights  of  indi\idaaU  that  accm  to  be  impossible  under  ex- 
isting laws. 

The  \alue  of  this  kind  of  vital  registration  has  come  to  be  very  generaUy 
appreciated  ;  but  there  is  no  provision  against  those  neglects  of  duty  to  which 
all  pjrsons  arc  liable,  but  more  especially  those  whoso  duties  arc  so  manifold  aa 
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tlie  incrnbcre  of  tlic  profession  thnt  is  expected  to  maVc  these  returns.  Dis^isc 
it  ns  we  niny,  a  duty  imposed  upon  nny  class  of  persons  which  belongs  exclu- 
Btvely  to  the  StMe  will  not  be  witlingly  borne,  and,  where  shirking  is  possible, 
if  this  can  bo  done  without  great  discredit,  the  temptation  will  not  be  rosiijted 
oven  by  a  dcrjB^man  i»r  n  majpatpato.  And  liore  the  truth  miEfht  as  well  be 
stated,  that  whereas  the  bcuefit  to  be  derived  from  this  kind  of  vital  registration 
pertains  to  the  Stale  as  well  as  to  the  individual,  and  whereas  the  individual  is 
almost  snre  to  netjlcot  his  duty,  it  behooves  the  Slate  to  be  so  much  the  more 
\ngilaDt,  and,  for  the  purpose  of  making  the  returns  an  absolute  certiiinty,  it 
should  sceure  them  by  paying  suitiibic  persons  a  stipulated  sum  for  collecting 
them  and  bringing  thorn  in.  Experience  elsewhere  has  proved  this  to  l>e  the 
only  method  in  which  entire  completeness  and  accuracy  can  bo  had  in  the 
matter  of  births,  and  in  respect  of  miuriage,  ante-nuptial  licenses,  together 
with  the  system  of  collecting  them  if  they  fail  to  be  returned  voluntarily,  would 
efTeclually  overcome  the  deficiencies  against  which  so  much  complaint  has  been 
made. 

The  success  of  the  Bi^reau  of  Vital  Statistics  in  securing  these  returns  is 
believed  to  have  been  unprecedented.  Every  thing  that  could  be  done  through 
watchfivlnesft  and  care  to  render  these  statistics  accurate  and  complete  has  been 
accomplished.  In  many  iustanccfl  vouchers  have  been  returned  for  correction, 
and  in  no  cjisc  has  an  incomplete  voucher  been  accepted,  if  painstaking  incjuiry 
coulil  (ill  np  the  deficiencies.  T1»e  result  of  this  labor  may  be  seen  in  the  tal>- 
ulated  statements  herewith  presented,  and  in  tlic  records  of  eiich  marriage  as 
it  stands  upon  the  registers.  For  all  of  this  much  credit  Ls  due  to  the  clerg}'- 
meii  and  magistrates  who,  during  the  piist  year,  have  performed  marrijigft 
ceremonies.  Between  tliem  and  the  otlicers  of  this  Bureau  the  relations  are  of 
the  most  cordial  character,  and  their  faithfulness  in  making  returns  renders  a 
mention  of  the  fact  and  a  couhcous  recognition  of  their  endeavors  to  comply 
with  the  rcijuircments  of  the  Board  not  loss  agreeable  as  a  persona!  pleasure 
than  OS  a  public  duty. 

Proportifm  of  Marriages  amoMf  the  Native  and  Foreign-horn  Population. — 
The  fluctuatiitns  in  the  marriage-rate,  during  the  period  covered  by  the  above 
table,  have  been  invariably  ftdlowed  by  like  fluctuations  in  the  number  of  the 
foreign-born  population  whose  names  have  beeti  placed  upon  the  marriage  re- 
gisters. But  among  the  native-bom  men  and  women  90  registered  there  has 
been  a  constant  increase,  Tbe  fact  is  admirably  shown  iu  the  following  statis- 
tical statement  of  the  nativities  of  tbe  persons  married  and  registered  during 
the  past  four  years: 
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The  stoadily-in creasing  number  of  native-bom  men  and  women  whoso  names 
find  their  way  to  the  marriage  registers  is  not  the  least  of  the  many  gratifying 
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facts  to  l)C  found  in  thoRO  records.  In  nearly  all  the  European  countries 
kind  of  vital  registration  is  guarded  with  great  care ;  here  the  system  is  all 
wholly  voUmtary,  and  has  not  been  in  pructlec  long  enough  to  have  made  it  a 
habit  among  the  people  This  dilTorcnce  in  custom  explains  nearly  all  the  defi- 
ciency among  the  native-hom,  and  discloses  the  class  of  the  population  among 
whom  neglect  of  the  registry  law  is  most  common.  But  the  6gurca  also  show  • 
wbolcsotnc  advance  in  the  popular  sentiment  in  regard  to  the  udvantAgcs  to  be 
derived  from  Imving  this  important  contract  and  sacrament  pri:»perly  registered* 
The  identification  of  the  family  and  the  rights  of  children  to  their  names  lod 
property  very  often  depend  upon  the  af^curacy  of  these  registers.  Of  the 
economical  and  political  advantages  to  be  derived  from  these  statistics  no  men- 
tion need  bo  made. 

During  the  four  years  ending  December  31,  1860,  the  namcK  of  37,133 
persons  who  were  foreign-bom  were  placed  upon  the  marriage  rc^sters,  of 
whom  19,388  were  males,  uiwj  17,733  were  females.  In  the  same  period  17,264 
names  of  native-born  men  and  women— 7,809  of  the  former  and  9,457  of 
the  latter — were  also  registered.  In  the  registry  of  1,360  men  and  1,365 
women  the  nativity  was  not  stated.  The  figures  show  that  1,048  native 
women  married  foreign  husbimds,  and  that  1,053  foreign  m;des  married  native 
wives,  during  the  four  years.  Now,  if  we  assume  that  about  as  many  native 
as  foreign-bom  men  and  women  marry  year  by  year,  in  New  Yorlt,  an  estimalc 
not  very  far  from  the  truth,  and  tako  the  average  of  the  past  four  years  as  s 
standard,  wo  find  that  the  marriage-rate  should  bo  increased  from  14.27  in  one 
thousand  inhabitants  annually  to  18.56  in  one  thousand.  Now,  as  the  number 
of  persona  married  last  year  and  registered  was  17,390,  it  is  clear  that  the  de- 
ficiency amounts  to  1,170  names,  or  in  other  words  there  were  586  marriage* 
solemnized  during  the  year  in  the  city  of  New  York  that  were  not  rcgiatered. 
The  calculation  might  ha  made  still  more  accurate  by  extending  the  time  and 
correcting  it  for  the  number  whose  nativity  was  not  stated  ;  but  it  is  sufficient 
to  show  that  there  is  a  deficiency,  and  also  that  some  persons,  wo  know  not 
whom,  have  been  neglecting  their  duty  under  tho  registry  laws.  Never 
thelesa,  there  is  a  gra<lual  and  constantly-increasing  respect  for  the  moral  as  weD 
as  the  legal  obligations  to  obey  these  requiannents.  This  fact  is  conclusiveW 
proved  thus:  During  nearly  twenty  years  prior  to  the  organization  of  the 
Mctrf>politan  Board  of  IleBlth  only  49,1  i^l  inarriugcs  were  registered  in  the 
city  of  New  York ;  during  the  four  years  that  have  elaj)scd  since  that  time, 
28,567  marriages  have  been  regiatorad.  It  is  believed  that  no  better  evidence 
of  the  value  uf  the  means  adopted  by  the  Bnard  of  Health  to  secure  com- 
pleteness and  accuracy  in  the  returns  of  nmrriagcs  will  bo  required  than  are 
presented  in  these  simple  statistical  statements,  and  no  greater  degree  of  8nc«eK 
need  be  expected  in  the  future  than  haa  been  achieved  in  tlio  past  under  a  sys- 
tem whicb  not  only  divides  tho  rosponsibility  fur  making  thw  retunis,  but  also 
makes  no  provision  for  the  execution  of  its  own  behests.  The  delinquents  are 
proved  to  be  native-bom;  their  number  is  approximately  stated ;  it  now  re- 
mains to  find  the  parties  who  are  delinquent  and  inflict  tliti  penalty.  This  pos- 
sibly will  not  be  done,  although  no  one  can  doubt  that  the  law  which  is 
enforced  is  the  one  Ifmt  is  treatcil  with  the  greatcat  rof*pect. 


77ie  Accuracy  of  the  Returns, — In  the  year  1860  the  miiubcr  of  persons 
married  whose  names  were  placed  upon  the  registry',  and  whose  nativity  was 
not  stated,  was  1:^.45  per  ceotuin  of  tlie  whole,  Iti  1867  it  was  2.80  per 
centum;  in  1808  the  proportion  fell  %o  a  miaimum  which  was  li.lO.  During 
.  the  pa«fc  year  in  this  respect  tho  percentage  was  2.07,  a  very  slight  increaaa 
over  the  preceding  twelvemonth. 

Tims,  from  whatever  point  of  view  these  statistics  arc  seen,  the  result  is  alike 
gratifying.  The  very  high  standard  of  accuracy  and  completeness  which  was 
adopted  from  the  first  by  the  Metropolitan  Board  of  Ucallh  has  produced  its 
legitimate  rofliilt,  not  only  in  the  coniprehenftive  registration  of  those  facts  in 
each  branch  of  vital  statistics  which  are  held  to  bo  of  the  greatest  value  to 
statists,  but  also  in  tho  rcRpcct  that  is  shown  for  these  methods  both  in  this 
country  and  in  Europe.  At  home,  nearly  every  great  city  in  the  country  has 
adopted  those  methods  and  pursues  tlie  system  that  was  bcgim  in  New  York, 
while  abroad  the  vital  statistics  registered  under  the  Metropolitan  Board  of 
Health  take  rank  with  those  of  England,  France,  and  Prussia,  in  the  value  and 
completeness  of  the  individual  returns.  To  have  achieved  so  much  in  so  eliort 
a  space  of  time  is  creditable  alike  to  the  Board  and  to  those  who  make  the 
original  returns  for  registration. 

If  we  shall  succeed  in  preventing  this  department  of  vital  registration  from 
falling  below  the  present  standard  of  exactness,  and  if  we  shall,  by  any  means, 
succeed  in  bringing  in,  year  by  year,  the  proportion  that  is  now  deticiont,  it  will 
be  a  success  tliat  has  never  yet  been  achieved  elsewhere,  and  a  result  that  could 
scarcely  bo  expected  hero.  Increased  eflbrts  to  educate  the  people  of  tlie  State 
in  regard  to  the  effect  of  those  legal  fonns  upon  the  moral  and  social  well- 
being  of  society,  and  extended  knowledge  of  tho  social  and  economical 
value  of  marriage  registration,  and  a  deeper  conviction  of  the  duty  imposed 
upon  those  who  are  required  by  law  to  forward  marriage  returns,  are  only  ne- 
cessary to  render  this  branch  of  registration  so  thoroughly  complete  and  accu- 
rate as  to  be  beyond  the  reaoli  of  tho  most  captious  critic. 
Respectfully  siibmiltcd : 

JonN    EOWNK, 
Seffialer  Ckrk\  Metropolitan  Board  of  Ihalth. 


REGISTRATION   OF  BIRTHS  IN  THE  TEAR  1869. 

There  were  13,047  births  of  living  infants  reported  and  registered  in  the 
twelve  months,  Tlii^  exhibits  an  increase  amounting  to  1,276  over  the  total 
number  recorded  iu  New  York  in  the  previous  yean  But  even  this  total  of  the 
registered  births  is  not  half  eqiml  to  the  number  that  failed  to  be  reported  and 
registered.  The  voluutan,'  method  of  making  returns  of  birth,  as  shown  in  our 
preni^us  reports,  cannot  be  expected  to  secure  iho  registration  of  more  than 
one-third  of  the  tot^l  number  of  all  the  infanta  bom  during  tlie  year.  Especially 
must  this  be  true  in  the  city  of  Now  York,  where  more  than  half  of  the  births 
ore  in  low  socird  life  that  scarcely  can  provide^  nK'dicaJ  attendance  at  accouche- 
lents,  and  thereby  secure  the  benefits  of  a  protessional  return  of  birth  by  a 
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The  Jfarriaffe-Iiate. — For  the  purpose  of  stating  tLe  niarriag^-ratc  accurately 
two  things  are  needed,  numely,  a  trustworthy  eeusns  of  the  population,  and 
certainty  that  al!  the  mairingcH  Rolcmnizcii  during  the  year  have  been  registerei^ 
Unfortunately^  ueither  of  these  thiugs  is  at  liatid.    Indeed,  it  is  quite  certain  that 
marrij^jres  liavo  t:ikcn  place  which   do  not  ajijiear  on  the  public  registers,  al- 
though wc  have  reason  to  hclicve  that  the  number  is  gradually  diminifihing^— 
year  by  year.     Oa  the  other  hand,  it  is  also  true  that  the  population  of  Neii^| 
York  id  not  actually  known.     Nevertheless,  for  the  purpose  of  comparison,  no 
harm  wili  be  done  if  the  marriago-rate  be  calculated  upon  tlie  basis  of  the  num- 
ber of  marriages  registered,  and  the  population  of  the  island  estimated 
1,000.000  persons. 

Dnrinfr  tbe  year  lfi69  the  names  of  IT, 390  persons  -were  placed  upon 
mamago  registers,  against  13,852  in  the  previous  year,  14,288  in  1867,  and 
11,584  in  1800.     This,  upon  the  basis  above  named,  is  equivalent  to  an  annual 
marrifii^e-rate  of  17.39,  13.85,  14.28,  and  11.58  in  one  thousand  inhubitauts  in 
each  of  the  four  years  in  the  order  in  which  thoy  are  named. 

Tlie  evidences  of  deficiencies  in  the  marriage  registers  have  been  so  fdllj 
discussed  in  previous  annual  reports  from  the  Bureau  of  Vital  St^Uistics  that  it 
would  seem  to  be  unnecessary  to  allude  to  them  again.     But  the  best  law 
be  of  no  value  until  it  is  enforced.    And  the  fact,  that  nowhere  in  the  State 
Xcw  York,  out^de  the  Metropolitan  District,  is  the  leaat  effort  made  to  enfoi 
the  law  requiring  the  lotjistration  of  marriages,  is  rather  disgraceful  than  oth( 
wise.     It  is  the  duty  of  the  State  to  secure  to  its  citizens  all  the  rights,  benefit 
aud  privilege.*!,  that  may  accrue  to  them  from  complete  and  accurate  registra- 
tion of  marria»j;e'i,  birtlis,  and  deaths,  anil,  if  it  fails  in  this,  it  fails  in  a  most  ii 
portant  service.     Elsewhere,  in  this  State,  the  Isws  relating  to  birth  and 
riage  registration  arc  almost  wholly  neglected,  and  it  docs  not  therefore 
Btrangc  that,  even  here,  some  of  those  who  are  required  to  midic  such  return*'' 
also  neglect  their  duty  und*  r  tlic  law.    The  registration  law  is  mandatory  in  \U 
very  nature  ;  and,  although  poniiltics  are  threatened  if  the  provisions  of  the  law 
are  disobeyed,  no  one  uf  the  many  huudrcds  who  are  guilty  of  disobedience  bu 
ever  yet  been  punished. 

It  would  he  well  if  legislators  would  in<^uirc  whetlior  there  is  not  somcl 
in  the  law  itself  which  has  a  tendency  to  defeat  its  purpose.     For  instance, 
officiating  magistrate  or  clergyman,  in  case  of  marriage,  is  made  responsible 
the  proper  identification  of  the  persons  married,  the  suitableness  of  their  ag< 
and  for  correct  returns.     In  the  very  nature  of  things  there  is  an  alonost  iosi 
mountahle  obstacle  in  the  way  of  eliciting  these  facts,  particularly  if  the  paitit 
have  a  special  reason  for  hiding  them,  whicli  not  infrequently  happonsL     Bi 
if  an  ante-nuptial  license  were  required  to  be  returned  to  the  Bureau  of 
tration  after  the  ceremony  was  performed,  and  exchanged  for  a  certiticate  of 
ri.'ige,  there  would  he  a  certainty  of  accuracy  in  the  returns,  and  a  eafefifu) 
for  society  and  the  rights  of  individuals  that  seern  to  be  impossible  under  ex- 
isting laws, 

Tlie  \'alne  of  this  kind  of  vital  registration  has  come  to  be  very  generally 
tippreciatcd  ;  but  there  is  no  provision  against  those  neglects  of  duty  to  which 
all  persons  arc  liable,  but  more  especially  those  whose  duties  are  so  manifold  as 
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facts  to  lie  found  in  these  records.  In  nearly  all  tlie  European  countries  ttis 
kind  of  vital  rcgistmiion  is  guarded  with  great  care  ;  here  the  system  is  almost 
wholly  voluntary,  and  has  not  been  in  practice  lonjj;  enough  to  have  made  it  a 
habit  among  the  people.  Tins  difference  in  custom  explains  nearly  all  the  defi- 
ciency among  the  native-bom,  and  discloses  the  class  of  the  population  among 
whom  neglect  of  the  registry  law  is  rao?t  cannnon.  But  the  fij^res  also  show  a 
wholesome  advance  in  the  popular  sentiment  in  regard  to  the  advantages  to  be 
derived  from  having  tliis  important  contract  and  sacrament  properly  registered. 
The  identification  of  the  family  and  the  rights  of  children  to  thoir  names  and 
properly  very  often  depend  upon  the  accuracy  of  these  registers.  Of  ibc 
economical  and  political  advnntax^s  to  be  derived  from  these  statistics  Qo  men- 
tion need  be  made. 

During  the  four  years  ending  December  31,  1809,  the  naines  of  37,123 
persons  who  were   foreign-horn  were  placed  upon  the  marriage  register^  i>f 
whom  19,388  were  males,  and  1 7,735  were  female?.     In  the  same  period  17,366 
names   of  native-born  men  and  women — 7^800  of  the   former  and  9,457  of 
the   latter — were   also  registered.     In   the   registry  of  1,360  men   and   1,365 
women  tlie  nativity  was  not  stated.      The  figures  show  that  1,048    native 
women  married  foreign  husbands,  and  that  1,653  foreign  males  married  native 
wives,  during  tUo  four  years.     Now,  if  we  assume  that  about  as  many  native 
as  foreign-bom  men  and  women  marry  year  by  year,  in  New  York,  an  estimate 
not  vcrj'  far  from  the  truth,  and  take  the  average  nf  the  past  four  years  as  • 
standard,  wo  lirid  that  the  maniage-rate  should  be  increased  from  14,27  in  one 
thousand  inhabitants  annually  to  18.56  in  one  thousand.    Now,  as  the  number 
of  persons  married  last  year  and  registered  was  17,390,  it  is  clear  that  the  de- 
ficiency amounts  to  1,170  names,  or  in  other  words  there  were  585  luarriages 
solemnized  during  the  year  in  the  city  of  New  York  that  were  not  registertd. 
The  calculation  might  be  mado  stilt  more  accurate  by  extending  the  time  and 
correcting  it  for  the  number  whose  nativity  was  not  stated  ;  but  it  is  sufficiesl 
to  show  that  there  is  a  defioieney,  and  also  that  some  persons,  we  kiiofv  not 
whom,  have   been  neglecting  their  duty  under  the  registry  laytK      Nevw^ 
theless,  there  is  a  gradual  and  constaiilly-lncreasing  respect  for  the  moral  as  well 
as  the  letrat  obligatioiia  to  obey  those  reqniromeiits.     Tliis  fact  is  conclusively 
proved  thus:    During  nearly  twenty  years  prior  to  the  organization  of  tic 
Metropolitati  Board  of  Health  only  40,131  marriages  were  registered  in  the 
city  of  New  York ;  during  the  four  years  that  have  elapsed  since  that  time, 
28,557  marriages  have  been  registered.     It  is  believcil  that  no  better  evidcDce 
of  the  value  of  the  means  adopted  by  the  Board  of  iloalth  to  secure  com- 
pleteness and  accuracy  in  the  returns  of  nnirn:igcs  will  bo  required  than  are 
presented  in  these  aimptc  statiHticnl  statements,  and  no  greater  degree  of  suooen 
need  be  expected  in  the  future  than  hay  been  achieved  in  the  past  under  a  sy*- 
tern  which  not  only  divides  the  responBibility  for  making  the  returns,  but  also 
makes  no  provision  for  the  execution  of  its  own  bshcsts.     Tlic  delinquents  are 
proved  to  be  native-born  ;  their  number  is  appn*xirnately  stated ;  it  now  re- 
mains to  find  the  parties  who  arc  delinqneat  and  inflict  the  penalty.     Titis  pt* 
sibly  will  not  be  done,  although   nn  one  can  doubt  that  the  law  wbicli  » 
enforced  is  the  one  that  is  treated  with  the  greatest  respect 
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The  Accuracy  of  the  Returns. — In  the  year  1866  the  number  of  persons 
married  -whose  names  ^'ore  placed  upon  tlio  regiatr}',  and  whose  nativity  was 
not  stated,  was  i:J.45  per  centum  of  the  whole.  In  1867  it  was  2.86  per 
centum;  in  1868  the  proportion  fell  to  a  minimum  which  was  2.10.  Duriiiff 
,  the  past  year  in  this  respect  the  percentage  was  2.67,  a  very  sligbt  increase 
over  tiie  preceding  twelvemonth. 

Thus,  from  whatever  point  of  view  these  statistics  are  seen,  the  result  is  alike 
gratifying.  The  very  hi^h  standard  of  accuracy  and  completeness  which  was 
adopted  from  the  first  by  tfio  Metropolitan  Board  of  Ucnith  has  produced  its 
lcs;itiraate  result,  not  only  in  the  comprehensive  registration  of  those  facts  in 
each  branch  of  vital  statistics  which  arc  hciil  to  he  of  the  greatest  value  to 
statists,  but  also  in  the  respect  that  is  shown  ^k.>\'  these  methods  both  in  this 
country  and  in  Europe,  At  home,  nearly  every  great  city  in  the  country  has 
adopted  these  methods  and  pursues  the  system  that  was  begun  in  New  York, 
while  abroad  the  vital  statistics  rejiiatered  under  the  Metropolitan  Board  of 
Iloalth  take  rank  with  those  of  England,  France,  and  Prussia,  in  the  valnc  and 
completeness  of  the  individual  returns.  To  have  achic^■ed  so  much  in  so  sliort 
a  space  of  lime  is  creditable  alike  to  the  Board  and  to  those  who  make  the 
original  returns  for  registration. 

If  we  shall  succeed  in  preventing  this  department  of  vital  registration  from 
falling  below  tlie  present  standard  of  exactness,  and  if  we  shall,  by  any  means, 
succeed  in  bringing  in,  year  by  year,  the  proportion  that  is  now  deficient,  it  will 
be  a  success  that  has  never  yet  been  achieved  elsewhere,  and  a  result  that  could 
scarcely  bo  expected  here.  Tncrcoscd  efforts  to  educate  the  people  of  the  State 
in  regard  to  the  effect  of  these  legal  forms  upon  the  moral  and  social  well- 
being  of  society,  and  exten<led  knowledge  of  the  social  ami  economical 
value  of  marriage  registration,  and  a  deeper  conviction  of  the  duty  imposed 
upon  those  who  are  re^inired  by  law  to  forward  marriage  returns,  are  only  ne- 
cessary to  render  this  branch  of  registration  so  thoroughly  complete  and  accu- 
rate as  to  be  beyond  the  reiich  t»f  the  most  captious  critic. 
Respectfully  submitted : 

JOHH    BOWNE, 
BtgiMitr  Ckrk^  MdropoiUan  Board  of  fftaith. 


REGISTRATION   OF  BIRTHS  IN  THE  YEAR  1860. 

There  were  13,047  births  of  li\ing  infants  reported  and  registered  in  tlie 
twelve  months.  Tliis  exhibits  an  increase  amounting  to  1,275  over  the  total 
number  recorded  in  New  York  in  the  previous  year.  But  even  this  total  of  the 
registered  births  is  not  half  equal  to  the  number  that  failed  to  be  reported  and 
registered.  The  volunlar}'  metl»od  of  making  returns  of  bjrth,  as  shown  in  our 
preWnus  reports,  cauuot  be  expected  to  secure  the  registration  of  more  than 
one-third  of  the  total  number  of  all  the  infants  bom  during  tlje  year.  Especially 
must  this  be  true  in  the  city  of  New  York,  where  more  than  ludf  of  the  births 
are  in  low  social  life  that  scarcely  can  provide  medical  attendance  at  accouche- 
ment}*, and  thereby  secure  the  benefits  of  a  professional  return  of  birth  by  a 
]>hybician. 
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CONSOLIDATED  ABSTRACT  OF  THE  RECORDS  OF  MORTALITY  FOR  THE  YEAR 

.  1869. 

The  form  of  abstract  that  has  been  adopted  in  the  reports  of  the  preceding 
three  years  is  continued,  as  it  serves  all  purposes  well.  This  abstract,  like  that 
in  the  report  for  1868,  comprises  the  total  records  of  mortality  in  the  calendar 
year,  and  concludes  with  a  condensed  summary  of  the  classified  records  of  the 
succefislTe  years  (a  period  of  four  years)  in  which  the  Metropolitan  Board  of 
Health  has  had  charge  of  the  registration  of  vital  statistics.  Still-birth  records 
are  not  included  in  this  abstract,  but,  as  in  previous  years,  are  treated  as  a  special 
class  of  deaths  that  require  a  separate  registration  and  a  special  study  by  the 
sanitary  officers  and  vital  statisticians. 

No  attempt  is  made  to  study  the  floctuationa  of  the  death-rate  in  connection 
wkh  the  rates  of  increase  in  city  population.  A  correct  ccdsus  by  the  national 
Government  must  precede  such  a  study.  But,  basing  our  estimate  of  the  death- 
rate  upon  1,000,000 — the  common  estimation  for  the  New  York  City  popu- 
lation— the  death-rate  in  this  city  in  the  year  1869  was  26.16  deaths  to  every 
1,000  inhabitants.  The  death-rate  in  Brooklyn  was  20.01,  estimating  its  popu- 
lation at  400,000.*  We  place  the  consolidated  abstracts  of  the  Brooklyn,  mor- 
tality in  immediate  connection  following  those  for  New  York : 

*  Thla  eitim«tlon  for  BrooklTii  la  given  by  Dr.  B.  C.  Stiles,  the  Aselstant-Sanltair  Baperintcndent. 
18 
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DEATHS  FROM  ZYMOTIC  DISEASES. 
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^^^H                                            DEATHS  FROM  ZTMOTTC  DISEASES. 
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^^^^^1          BROORLTN.  — Dbatiu  ruox  Sxau.-fox.  Mejlslxb.  Scarlatiki,  DipnruEniA, 
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^^^^^K               Whoopiwo-coitoh,  TtTHnin   Fkver,  Trrnus   Kiter,  fnoLERA,  Cholkra    In- 

^    ^ 

^^^^^B              rjurmc,  Diaoiukkal  Malacisi!,  axt>  onxxit  Ztmotic  Disease.'*. 
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^H                                                  KOTES  OX  THE  CniGF  CAUSES  OF  DEATH.                                     ^H 

^H                     Fevers. — T\*phns  was  clianred  with   125  dt-iUljs  in  Now  York,  and  11  in         1 

^H               Drooklrn.     Nearly  all  of  these  deatim  occurred  in  hospitals.     Tlie  only  serious 

^H               outl>reak8  of  thifl  disease  occurred  early  in  the  year.     The  worst  of  the  caflca  in 

^H               Brooklyn  canie  from  the  pliip  "Jjimes  Ko-stci*,  Jr.,**  hut  in  the   I7th  AVnrd  in 

^H               New  York  the  infection  of  typhus  gained  an   entrance  into  certain  inhabited 

^H               cellars  in  DcccrabcTj  1868,  and  soon  spread  into  the  surrounding  tcnenienta, 

^H               where  a  very  filthy  and  overcrowded  population  whs  pcriou^ly  threatened,  until 

^^^^^         protection  had  been  f;;ivcn  thctn  hy  tlioron*^h  renovation  and  cleansini;  of  the  ^i 

^^^H        tencmonts,  and  by  removal  of  the  sick  to  hospital     Tlic  famished  pa&seD-,^H 

^^^^        gers  of  the  ship  "James  Foster,  Jr."  were  kindly  t^dccn  into  the  Emi^rrant  ^^ 

^H               Refuffp  by  the  Commipsit^ners  of  Emiijration,  thereby  preventing  much  e\-il  to        J 

^H               city  lod^ring-houaes.     Brooklyn  received  the  officers  of  that  infected  ship,  and  ^H 

^^M               after  hurving  most  of  them,  the  same  hifeetion  proved   fatal  to  the  phvsicijia^^l 

^H               and  otlier  attendant.s.     The  same   uufiirtuiiatc  vessel  sent  its  poisonous  con-^H 

^H               tnifion  to  the  Seaman^s  Ixctrent  with  a  company  of  sick  sidlors,  and  the  record  ^^| 

^H                of  its  deadly  work  in  that  iiistitution  was  not  ended  until  the  lives  of  itd  cliap-^^| 

^H                lain  and  la.stly  its  chief  niciliral  ofticer  were  sacrUlced.     With  such   lessons  ^H 

^H                before  us,  the  Board  of  lloalth  has  acted  wisely  in  roni(n*injx  all  typhus  patients  ^^| 

^K               h'OTii  crowded  tenements  in  the  city  to  the  excellent  pavilion  hoBpituls  of  Black-^^| 

^^1               wclPs  and  Ward^s  Islands.                                                                                          ^^| 

^H                     Tijpkoid  or  Enttrlc  Fever. 

— The  total  number  of 
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fever  was  378  in  New  York,  riml  07  in  Brooklyn.  Some  of  these  were  not  of 
the  contajrious  type  hy  which  the  tme  enteric  typhoid  or  pythopenic  fever  is 
known.  Yet  some  of  tlic  cases  were  well  characterizcfl  in  this  respect.  As  this 
fever  is  liable  to  he  both  produced*  and  diffu^jd  by  foul  sewers  and  prines, 
every  outbreak  of  it  tiaa  been  treated  by  thorough  disiiifectlon  of  tho»e  sources 
and  carriers  of  its  poison.  Sesqnichloride  of  iron  and  heavy  oil  of  coal-tar  have 
been  chiefly  resorted  to  for  this  purpose.  Tl»ere  has  been  no  epidemic  of  this 
fever,  but  its  sprcjid  in  limited  districts  has  been  a  source  of  much  care  to  some 
of  the  medical  officers.  The  necesftity  and  nsefolness  of  the  fever  hospitolft 
during  the  past  year  have  been  strikingly  exemplified.  T\ioy  are  sanitary  in- 
fitituliona  of  great  importance,  and,  a-s  the  wards  of  these  hospitals,  both  of  the 
Commissioners  of  Public  Charities  and  the  Commissioners  of  Emi^^ration,  are 
models  of  pavilions,  and  the  excellent  administration  of  them  has  resnlted  in 
^nnp  a  rate  of  recoveries  and  a  low  death-rate  tlmt  was  never  reached  in 
private  families  and  tenements,  this  fact  is  now  so  understood  by  the  poor 
that  we  experience  far  less  difficulty  than  formerly  in  remoWng  tlieir  sick  with 
fever  from  their  tenements  to  the  liospital, 

SmaU-jwx. — Tliere  were  200  deaths  by  this  disease,  of  which  40  occurred 
in  hospital,  in  the  city  and  county  of  New  York,  while  in  Brooklyn  and  tbe 
Kings  County  hospital  there  were  30  deaths.  The  special  report  upon  small- 
pox and  vari'iiintion,  and  the  record  relating  to  the  disease  and  the  prevention, 
are  presented  in  Appendix  A.  The  inach-discussed  question  of  the  origin 
of  the  epidemic  visitation  of  the  disease,  the  past  year,  is  best  answered  by 
barely  stating  the  fact  that  the  nnvaecinated  or  iniperfoctly-vaccinntcd  portion 
of  the  city  population  numbered  more  than  100,000  persons,  and  thjit  to  pro- 
duce an  epidemic  of  the  disease  simply  required  one  circumstance,  namely,  that 
the  contagion  slunild  ho  present  in  snch  places  and  things  as  could  not  be  dis 
covere<l  beforehand  and  perfectly  isolated  or  rendered  inoperative.  Tlie  one  and 
peculiar  feature  of  the  epidemic  has  been  that  German  immigrants  have  been 
the  chief  sufferers,  and  that,  with  the  exception  of  the  young  infants  in  the 
Grerman  district,  it  has  been  an  epidemic  of  varioloid.  The  epidemic  diirtriet 
was  not  pnrticularly  characterized  by  an  unusual  proportion  of  unvaccinated 
persons,  but  by  an  unusual  nuinlwr  of  persons  susceptible  to  the  contagion. 
Possibly  it  nught  be  proved  that  there  was  greater  neglect  and  delay  to  vac- 
cijiaie  young  infants,  and  to  reraccinnte  adult;*,  in  the  classes  that  snffercd 
moat.     Tliis,  indeed,  appeared  to  be  the  case. 

The  death-rate  by  small-pox  was  below  the  average  of  that  for  the  last  sixty 
years.     It  was  203  in  25,000,  or  a  fraction  over  8  in  every  1,000  deaths, 

Menttles^  Scarlatina^  and  Diphtheria. — The  mortality  caused  by  these  foes  of 
child-life  was  unusually  heavy.  They,  together,  destroyed  1,820  lives  in  New 
York,  and  740  in  Brooklyn.  Tlie  course  and  fluctuations  of  scarlatina,  week 
by  week,  are  shown  in  the  mortality  charts  facing  page  247. 

Diarrheal  DiiteaMtt, — Chofera  Infantum. — The  total  mortality  by  these  dis- 
eases in  the  year  was  n,l.'i4  in  New  York;  and,  of  this  total,  there  were  1,509 
charged  to  cholera  infantum  tind  cntero-colitis.  Infancy  in  the  first  year  gave 
1,883  of  all  the  dUrrha*al  deaths.  Childhood  under  five  yean  gave  a  total  o 
2,878  deaths  bv  the  various  kinds  of  diarrjifeal  disorders. 
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syphilis. — Soventy-seven  doatlia  were  charged  wliolly  to  constitutional 
Bvpliilis,  and  of  this  total  there  were  sixty-three  infantR  under  five  year*.  But 
this  is  only  a  fractivu  of  thy  number  of  infants  and  others  that  would  have  been 
charged  to  this  moiiatroua  evil,  except  for  •the  strong  arci-sion  of  sufferers  to 
nllow  the  fatal  operations  of  the  constitutional  taint  to  be  known  in  their 
ftiinilies  or  to  be  (mbiicly  registered  by  raedical  attendants,  Tlie  neglect  ofi 
ncpded  legal  restraint  and  compulsory  care  of  the  abandoned  propagators  of 
this  disease,  in  cities  and  large  towns  is  rcsultinjj;  in  the  increase  of  an  evil 
which  mars  and  uudcrmiues  the  health  and  happiness  of  vast  nombcrs  of  the 
innocent  and  the  morally  pure,  n«  well  as  of  tho  voluntary  victims  of  f^craal 
incontinence.  In  the  city  of  New  York  this  evil  is  tho  cause  of  much  needless 
mortality — a  vast  amount  of  physical  and  social  misery  that  ought  not  to  be 
overlooked. 

Glanders, — ^The  registration  of  a  single  death  by  this  disease,  in  a  horse- 
keeper,  requires  a  brief  memorandum  couccniing  this  unusual  entry  in  th 
death-register.  The  circainstnnces  attending  this  instaucu  of  the  disease,  and 
similar  facts  that  had  been  a.<w;ertained  respecting  two  other  fatal  cnscs  in  horse- 
men during  the  previous  year,  led  the  Board  of  Ut-alth  to  adopt  a  special  ordi- 
nance to  prevent  the  kecjung  or  hanng  of  any  glandercd  horse  in  the  citii-s  and 
villlages  of  the  Metropolitan  District.  This  new  sanitnrj'  ordinance  [Section 
174,  Revised  Ordinances]  has  brought  the  subject  of  glanders  contagion  undefj 
official  inquirj'  and  restraint 

Trichinosis, — Tlic  history  of  the  poisoning  of  the  inmates  of  the  sailora^i 
board ing-h on se,  in  which  the  fatal  cases  occurred,  is  briefly  given  by  Sanitary 
Inspector  r>r.  C  F.  Robf  rt;*,  in  another  part  of  the  report.  The  fact,  that,  with 
the  trichinous  parasite  present  in  one  tenth  of  all  the  swine-flcsb  which  is  sold 
in  the  market,  from  particular  districts,  such  instances  of  poisoning  or  infection 
so  seldom  occur,  should  not  encourage  any  neglect  of  watchfiilnees  over  tho 
sources  of  unheahhfui  contamination  of  the  food-supplies  in  our  niarkcta. 
Rude  and  insufficient  kinds  of  cooking,  or  the  gross  habit  of  using  certain  flesh- 
foods  uncooked,  may  be  prevented  by  publicly  making  known  tho  fiital  resultA 
that  occur,  as  in  this  instance.  In  Iceland,  Dr.  Arthur  Loarcd  reports  that 
nenrly  20  per  ccntTim  of  the  mortality  is  caused  by  the  common  food-parasit^ia. 

Alcoholism. — Mania  a  potu  and  other  fatal  modes  in  which  alcohol  destroys 
its  victims  so  unmistakably,  and  in  such  a  public  manner  as  not  to  admit  of  any 
other  record  than  that  of  G^coAo/i>ni,  ptands  charged   on  the  death  registers  ia^^ 
New  York  with  278  deaths,  181  of  which  were  men,  and  97  were  women.         ^H 

Want  of  Breast-Milk  and  Inanii ion. — Tliia  frequent  and  pitiable  cause  of  ^^ 
death  was  certified  in  nearly  three  liumlrnd  instnnccs,  and  might  have  been  cei^ 
tifled  vrilh  entire  truthfulness  in  nearly  one  thousand  more  cases  that  were  ac- 
credited to  tabes  and  infantile  diarrha?a. 

T/ie  Class  of  Zymotic  Diseases. — Tliis  is  a  group  of  lethal  agents  that  sani- 
tary science  is  destined  to  control  and  greatly  diminish  by  agencies  ado]>ted  by 
people  in  their  homes,  as  well  as  by  Hoards  of  Health  in  general  reforms  and 
preventive  measures,  and  it  still  stands  charged  ujth  thirty  per  centum'  of  ibfl 
deaths  in  New  York  and  Brooklyn,  Preventable  as  much  of  the  mortality  b; 
this  class  of  diseases  is,  much  of  it  still  remains  inevitable.     Croup,  dipbtberia, 
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measlcft,  scarlrtliim,  and  nhnoping-couglt,  i]o  not  yet  come  wholly  under  tTic 
control,  tliougli  pr<jbal>ly  within  tlie  range,  of  |treventivo  sanitary  moaBuros,  Tho 
febrile  contAiriona  anquestionably  will,  in  a  more  adrancod  Mate  of  sanitary 
loiowlcdj^e  and  by  tho  practice  of  strict  domostic  and  public  hygiene,  be  ahnoat 
wholly  restrained  and  expelled  from  well-ordered  communities.  But  their  re- 
straint from  an  epidemic  or  spreading  activity  is  now  a  leading  duty  in  the 
sanitary  police  of  cities, 

77«!  Clats  of  ConsUtuO'onal  Diseases, — ^Tlie  worst  type  of  this  class  is  cancer. 
The  Bcveml  varieties  of  this  formidable  disease  destroyed  305  lives ;  of  these 
226  were  females.  In  her  ciidurnnco  of  this  misfortune,  woman  becomes  the 
object  of  a  kind  of  medical  soHoitudti  which  mokes  it  a  duty  to  contribute  what- 
ever facts  wc  can  to  the  common  fund  of  raodical  knowledge  concerning  the 
forms  of  cancer  that  arc  peculinr  to  her  organization.  Tlio  following  abstract 
of  the  statistics  of  registered  deaths  by  cancer  of  the  uterine  organs  is  presented 
hero  as  a  contribution  to  this  purpose : 


Abstract  thoiOing  the  Amount  of  Mortality  by  Maligjuint  ami  other  Organic 
Diseases  of  thei  Uterus  and  Ovaries,  in  Uirce  Periods^  from  1804  to  October  1, 
1869,  sj^ttf'five  and  three-quarter  Vears^  in  the  City  of  Xtw  York. 

Id  tbe  flft]r*two  yean  ending  December  Sl^  t88B.  th«  fultowln^  •utitUea  of  death  are  r^otded  : 

Cancer  or  IfomA.— None  regfatercd  nutl)  IfflT.  wbfn  S  dcaUisb;  Uiat  disease  ircro  reported.  7  la 
next  rear,  8  In  next,  and  eo  on  until  1SS6.  Tbe  total  number  for  the  flftylwo  yean— but  registered  in 
only  fliteen  yean  of  that  period— atnoanted  to  S4T. 

2)i$$aae  ef  Ovarii  and  Dropty  of  Ovarian  counted  together,  cftuaed  44  deaths  daring  the  Uime  period. 

Viut9mi/MDiM(Uf*qf(hi  mmd.— Font  deaths. 

Caneer  <in  what  part  of  body  not  eUtod)  caQKd  1.900  deatha. 

Tumor  (in  what  part  of  body  not  statod)  caused  189  deaths. 
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In  tho  ten  years  ending  Dcceinber  31,  1865,  there  was  an  average  of  39 
dcatlia  yearly  by  "  cancer/'  region  and  kind  not  ttated^  in  fctnalefl.  In  tb 
three  and  tbree-quartor  years*  endiriEj  October  1.  1860,  tboro  wris  an  averafifc  o 
37  sueh  deaths,  but  in  the  last  nine  niontlis  only  15  such  deaths.  But  it  wUl 
be  noticed  above  that  there  was  a  yearly  average  of  79  <lcnths  by  cancer  of  the 
utenia  durinif  the  \\v<  (three  and  three-quarter  years)  period,  and  that  the  average 
in  the  previous  ten  years  was  only  4-n  per  aiiiuun. 

Again,  wc  see  that,  counting  fatal  diseases  of  the  womb  and  of  the  ovaries 
lo)jetlier  in  these  two  periods,  wc  have  a  yearly  average  of  103  dc.ith^  in  iho 
latter  period,  and  of  55  in  the  fonncr  or  ten  years'  period.  This  is  an  instnic- 
tivc  view  of  tlic  ciu3e,  but  wc  have  reason  to  believe  that  at  least  25  of  the  103 
(yearly)  would  have  been  elusaitied  lus  utcriue  hiuraorrhagc,  asthenia,  etc.,  bad  not 
a  searching  criticism  of  death-certificates  led  to  the  correction  of  errors  of  sach 
reeords. 

Tlio  records  of  tho  past  three  years  are  probably  as  neariy  correct,  in  point 
of  accurate  and  faithful  diagnosis  and  certificates,  as  could  be  wished. 

Phihivis  Puhnonalis. — There  were  3,364  deaths  from  this  disease  registered.! 
Of  this  number  l,74fi  were  males,  and  1,610  were  femali>& 

Tho  mortality  chart  (facing  page  247)  shows  that  the  weekly  fiuctuatio 
in  tho  line  of  mortality  by  this  disease  were  less  noticeable  than  those  in  an 
otlior  lines  in  this  chart  t-bowiiig  the  relative  courses  of  causn^s  of  death. 

The  armexed  table  exhibits  the  rej^ir-tered  records  of  annual  mortality  l*y 
disease  lu  New  York  for  the  last  fitly  year^ : 
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It  appears  that  97.138  deaths  have  Wen  charged  to  this  diaease,  in  ihis 
city,  in  the  last  fifty  yeari.  The  total  number  of  deaths  by  all  oausci  in  this 
half  century  was  079,440.  Hence,  it  appears  that  phthisis  is  charj^od  14.30 
per  centum  of  the  total  niort;ifity.  But  our  records  show  that  in  the  last  three 
years  the  totals  of  deaths  hy  this  disease  have  been  aa  lollows; 

In  1867,  3,280  deaths,  or  14.19  per  ccutuui  of  the  total  mortality. 
186B,  3,414        «       «  18.72         *•  «         «  u 

1869,  3,304        •*       *'  13.37  »*  "  "  '* 

Rigidly  accurate  methods  of  statistical  registration  of  the  causes  of  death 
have  tended  to  prevent  the  less  definite  eitiployinent  of  uosologieal  nomencla- 
ture that,  until  within  the  past  two  years,  aUowed  many  deiiths  to  be  credited 
to  ^*  consumption,^'*  that  actually  were  caused  by  various  chronic  diseases  uther 
than  tubercuUir  phtliisis.  But  whatever  may  be  due  to  increased  accuracy  of 
medical  certificates  of  causes  of  death,  we  still  may  be  warranted  in  the  con- 
clusion that  the  rate  of  mortality  by  tuberculosis  uf  the  lungs  is  decreasing  in 
New  York  This,  if  troe,  is  au  important  fact,  and  it  may  yet  be  demonstrated 
as  it  lias  been  in  the  great  towns  of  Enjjland,  that  nlllioui^h  the  decrease  of 
fatal  diarrhfras  and  fevers  is  the  most  obvious  of  the  sanitary  results  which 
follow  tboroujjli  drainage  and  dcj'ing  of  town  sites,  the  decrease  in  pulmonary 
consumption  is  the  most  uniform  and  pemiancTjt  of  life-saving  effects  of  suck 
local  improvements.* 

In  regard  to  the  nativity  of  the  decedents  by  phtJiisis  the  statistics  show 
Uiat  the  Irish-bom  New-Yorkers  suffer  more  heavily  than  the  American  or  the 
German,  for  that  class  is  accredited  with  1»470  out  of  the  S,364  deaths  by  this 
disease,  while  the  German  born  jLjave  only  525  death*  by  this  oausc.  That  is 
(estimating  last  census  basis),  the  Irish  born  suffered  twice  as  heavily  as  the 
German  born,  and  nearly  twice  as  heavily  as  the  adult  American  born.  Con- 
corning  this,  anil  various  other  points  of  practical  interest,  and  espi-cially  in 
regard  to  the  influence  of  unhealthful  trades,  and  trades  uiihealthfully  con* 
ducted,  more  will  be  known  as  such  records  accumulate. 

A  disabling,  and  distressing,  and  long-continued  disease,  that  destroys  13.39 
per  centum  of  the  total  of  all  that  die,  and  more  than  27  per  centum  of  the 
adult  population  in  our  citiefl,  and,  indeed,  in  all  the  Northern  and  Middle 


•  Dr.  John  Blmon.  the  Chief  Modlc&I  Offlc«r  of  tbc  Eaetli li  Priry  CouDcil,  hu  the  follovlnp  renurka 
on  UIh  cab}ect  in  his  Testb  Annaal  Ur|iort,  ISns : 

"  PhtbMU.  00  IkraiiUdepeudfl  on  unwholcttunif^clrrnmsuncc*  of  lDd0Drtndastr7.hu,  sIdcis  107*  for- 
mer reporte,  h#«n  nude  provenUblo  onder  tbo  law  ;  and  ptithi»t»,  to  fhr  as  tt  dcpcoda  on  wetoctN  of 
•otl,  mav  eafHr.  <n  Krcnt  part,  be  nude  almnflrly  prrTenUblP. 

"  DlsilDcti^n  nittfl.  of  coarse,  here  be  drawn  bctnrecn  popiilond  and  non-popaloas  pUcer.  An  un- 
dniloetl  Biato  of  foil.  In  au;  place  where  population  la  ain;rO)^ted,  anawera  to  the  le^pU  Intention  uf  the 
word  '  nairauco ; '  and  I  apprehend  that,  even  In  the  present  plate  of  the  law,  Ibe  local  acwer-anthorf  ty 
Is  houDd  to  provide  that  sncti  state  ftb&LI  ool  codUddo  through  want  of  proper  coniimcilons  uf  dr«lii- 
acv.  For  atrrtculiaml  landi*,  no  donbt,  the  caae  In  different.  It  may  not  bo  practicable  to  roqnf re  lluit 
nuch  laoda,  tbonj^hdnrnp  onoai:1i  to  eaiiee  phthUli  to  tbecomparaUTcly  (I'wand  aimttcred  periooR  who 
reside  on  then,  fltiall  bo  aitlaclallydmlood  by  thiHrowiien:  aud  the  Interetts  of  agrtrullurv  Id  ihia 
reapect  arenotalwaya  id*fnl)cal  wlih  thoto  of  hnmnu  aalubrlly.  But,  at  Jnasl,  the  law  mijfht  anequlvo- 
Cftilj  condemn,  ao  fai  as  detrimental  to  hcallh,  all  dananilOK  of  natnral  dralua^-c.  And  for  rtver-n-on- 
•enraocicf.  it  woald  be  a  (Unction  ac&rcvly.  If  at  all,  \rtn  important  than  ihat  uf  prfvvntlUK  Ibe  polla- 
tlon  of  rlrrrv,  IhAt  they  vhoald  al»o,  ax  (kr  an  jMi«^ih*e.  prcvrat  or  remedy  all  *ucb  artificial  and 
oatnral  ohalnctitiaa  of  water-^ow  aa  keep  tracUof  luhaUtcd  land  Ktdden  wiUi  aULgnant  weCncaa.'' 
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should  be  &o  studied  as  to  enable  the  people  to  overcome  some  great 
portion  of  tlic  causes. 

Distaaes  of  the  Brain  and  Nervotis  Syatem, — The  297  deaths — nearly  12 
per  centum  of  the  total  mortuary  list — charj^cd  to  tl:ii  ^roup  of  maladies  and 
accidents,  is  one  of  tlje  Icist  fluctuating  of  all  the  orders  and  classes  in  the 
nosolo^cal  lists.  "  Convulsions,"  though  unmeaning  when  registered  without 
explanation,  was  the  chief  cause  certified  in  1,000,  or  about  one-third  of  all  this 
group  of  disorders.  It  was  the  name  given  to  9a7  Jeaths  of  children  under 
five  years  of  age,  and  in  these  cases  it  was  mostly  associated  with  fatal  disorders 
of  the  bowels,  or  of  the  delicate  ti&sues  of  the  brain  and  nen*ous  centres — a 
reeogiuzc'd  and  deplorable  nnjilu  of  dying. 

Diteases  of  the  Reapmitorfj  Or^ans^ — Pneumonia  and  bronchitis  caused 
nearly  500  more  rleatlis  than  they  had  caused,  on  the  average,  in  previous 
years.  Tlioy  together  gave  almost  1:;  per  centum  of  the  total  mortality  by  all 
causes. 

Deaths  from  Urinart/  Calculi — There  were  only  three  deaths  from  this 
cause  in  the  year  1869.  The  same  number  was  registered  for  this  cause  in 
1807;  and  only  nine  have  been  registered  iii  the  last  four  yean*.  The  reiu^rds 
of  mortality  in  New  York  the  prist  seventy  yeai*s  present  one  very  instructive 
fact,  concerning  the  decrease  of  the  deaths  from  "stone  in  the  bladder.** 
^liethor  such  »  reeult  is  nttriliutJiMo  to  the  improvements  in  surgical  diagnosis 
and  treatniint,  or  to  the  introduction  of  a  grand  supply  of  pure  water  into  fho 
city,  or  to  certain  improvements  in  the  dietary  of  the  people,  may  become  an 
interesting  question. 

The  rcgistere<l  facts  are  as  follows:  In  the  sixty-six  years  ending  January  1, 
1870^  there  were  145  deaths  by  "stone"  and  "graveV  in  a  total  mortality,  by 
all  causes,  amounting  to  680,247  persons;  while  in  the  forty -two  years  that 
prcredi'd,  an<l  inolu^led  the  year  1S45,  there  were  117  deaths  by  this  cause,  tu 
a  total  mortality  uniounting  to  194,6iil  persons.  xVnd  iu  the  twenty-four  years, 
from  1840  to  18t>Wj*  inclusive,  oniy  tioentt^-eiffht  deaths  occurred  from  '*  atone'* 
and  "gravel."  The  falUng-off  in  this  cause  of  death,  so  far  as  we  can  judgo 
from  the  pulilJe  registration,  was  rapid,  and  has  been  going  on  in  this  decren^s 
ever  since  1845.  AVc  have  examined  the  vital  htatistics  of  other  cities  and 
countries,  to  find  if  the  progress  of  sui'gical  skill  might  not  be  accredited  with 
this  improx'cment,  but  no  facts  are  foniul  to  warrant  such  a  ronchision.  The 
rate  of  mortality  fr«.>m  lu'inary  calculi  in  New  Y(Hk  may  now  be  stated  as  being 
three  deaths  annually  in  1,000,000  inhabitants,  or  as  120  deatlis  iu  1,000,000 
of  all  that  die.  In  England,  the  rate  is  seven  deaths  in  1,000,000  living,  or  367 
deaths  in  1,000,000  of  all  that  die. 

It  may  be  that  the  marvellous  ]>urity  of  the  Croton  water  has  contributed 
no  small  shai'e  to  this  fnvorable  result  in  New  York. 

Kephria^  or  BrighCs  Disease. — This  malady  was  registered  as  the  cause  o 
death  in   559  cases,  and  of  these  there  were  127  deaths  in  persons  between 
forty  and  fifty  years  of  nge ;  anrl  353  were  in  persons  of  foreign  birth. 

Death*  by  Violence. — Deaths  by  the  various  violent  modes  increase  tnoro 

*  Tho  Hupply  of  Cptton  wator  In  ttUs  city  diit««  from  July  4,  ISIS.    Well-wa(«r  »oon  fttter  Uul  daU 
fell  Into  dl»D»  ihroagliont  the  cUj. 
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rapidly  tLan  any  otber  class,  but  probably  not  more  rai)idly  than  tbe  increase 
of  population.  Vet  tlierc  arc  some  special  causes  tbat  have  fearfully  increnw^d 
ill  the  past  four  years.  Tho  deaths  by  street  accidents  increase  with  tlie 
iticreascd  crowding  of  the  pt>puIatioii,  The  accidenlu  by  explosive  naphthous 
oils  used  in  lamps  have  Illcowisc  increased,  and  prior  to  tho  intervention  of  & 
winitary  ordinance,  and  the  publication  of  results  of  the  daily  tests  by  the 
Board  of  Health,  tbe  dentbs  by  this  cause  were  becoming  more  and  more 
iiuracrous.  In  the  month  of  July  last  five  of  these  terrible  and  fatal  burtiings 
were  registered  iu  New  York,  in  separate  dwellings. 

The  foregoinff  abstract  shows  the  statistical  classification  of  tlie  causes  of 
death  that  have  been  investigated  by  coroners  in  the  cities  of  New  York  ftnd 
Brooklyn.     (Sec  p,  327.) 

In  subniittin^  these  statistics  of  the  returns  made  by  coroners,  the  fact  is 
stated  with  Tnuch  satisfaction  that  tliu  uniform  attendance  of  modio&l  assistants 
at  the  inquests  tlic  past  year  has  enabled  tho  coroners  to  nwko  returns  which 
arc  far  more  definite  and  accurate  than  the  average  of  this  class  of  returns  in 
pre^-ious  years. 

The  rules  which  govern  the  registration  of  deaths,  and  tho  revision  of  medi- 
cal certificates  before  the  issuing  of  burial-permits,  were  published  in  a  con- 
densed fomi  iu  tbe  last  annual  report.  Ilieir  practical  adaptation  to  the  eiKl 
sought,  viz.,  tlic  insuring  of  all  ppacticablc  accuracy  in  the  certified  vouchers  for 
registration  and  the  prevention  of  errors  arid  wrong  practices  in  regjird  to  sud- 
deOf  violent,  and  obscure  deaths.  These  rules  sen'e  incidentally  to  revesl  a 
vast  amount  orwnliyiricnic  management  of  the  sick  by  irregular  and  incompe- 
tent practitioners,  but  no  existing  rules  or  statutes  can  prevent  sucli  practice 

Tenement-House  Mortality, — ^Tlio  uifiucnco  of  l)ad  housing  and  of  oter- 
crowding  has  been  particularly  noticed  in  our  reports  npon  the  mortality  in 
each  of  tlie  preceding  three  yeai-s.  And  as  we  last  year  presented  results  of 
a  special  and  sepanite  registration  of  deaths  that  occurred  in  toneineot-houses,  it 
is  desirable  now  to  present  an  abstract  of  tbo  chief  results  tbat  have  been  reached 
by  this  inquiry  in  the  year  1 809.  Tbe  nnncxcil  abstracts  and  remarks  relating 
to  tho  mortality  in  tenetnent-liousos  are  conlributcd  by  Mr.  Norris  U.  Norton, 
tho  Chief  Clerk  in  the  Sanitary  Supcriutendeut*s  office,  who  has  been  charged 
with  tho  duty  of  continually  watching  this  kind  of  registration  of  sauitar}*  facts, 
Tbe  register*  in  which  these  special  records  are  kept  arc  found  to  facilit.ite  tho 
daily  inquiries  tbat  have  to  be  made  by  the  Sanitarj' Superintendent  concerning 
the  death-ratcis  and  the  kinds  of  mortality  in  diftereut  quarters  of  the  city,  and 
in  particular  houses  and  blocks. 

Tbese  studies  of  tho  records  of  mortality  in  tenement-hou'^es  Imve  uscao 
the  most  practical  character,  both  for  immediate  aid  to  the  sanitary  officers  and 
for  purposes  that  reach  beyond  tbe  present.  For  in  these  inquiries  there  is 
being  accumulated  a  mass  of  evidence  that,  with  otlicr  lines  of  testimony,  will 
ere  long  be  in  the  nature  of  pi-oof  concorning  both  the  preventable  and  the  in- 
evitable causes  of  the  waste  of  life  and  tbo  destruction  of  hcJillh  and  the  »o 
state  among  the  industrial  classes  tbat  crowd  these  tenemeut-dwelUngsk  Th 
ever-fluctuating  and  cvcr-excestdve  death-rate  in  the  New  York  tenement  popu- 
ktion  had  come  to  be  au  urgent  theme  of  hygienic  inquiry ;  but  it  w  as  not  until 


4 


820 

wo  broutzht  severe  methods  of  analysis  to  hear  upnn  the  vital  records  of  tbe 
pofiulAlion  m  cacli  street,  block,  and  house,  and  in  partieular  groups  of  tene- 
ments, and  not  until,  by  means  of  a  complete  sauitar}*  survey  and  census  of 
every  tencment-lio^ise  and  every  block  and  street,  thai  wc  could  have  at  com- 
mand tl»c  exact  methajn  thftt  sanitary  science  required  for  correctly  estinmting 
the  influence  and  relations  of  the  various  physical  circumstances  wliieh  place 
human  lives  at  the  terrible  tlisadvantage  tliey  suffer  in  the  city  tenement-houses. 

In  the  Sanitary  Superintendent's  office  may  now  he  read  at  the  same  mo- 
ment : 

(I.)  The  yearly  account  with  each  tenement-bouse,  as  to  the  number  and 
caaacs  of  death. 

(2.)  Tlie  census  of  every  tcneraent-house,  and  a  record  of  occupations*  and 
various  domestic  and  hygienic  conditions  of  tenants. 

(3.)  The  records  of  the  sanitary  survey  of  each  house,  showing  its  actual  con- 
dition and  hygienic  defects  as  well  as  improvements. 

(4.)  The  records  and  results  of  the  official  reports,  complaints,  and  orders 
upon  each  house. 

The  achiovcment  of  this  important  resnlt  in  this  particular  branch  of  sani- 
tary duty  will  everywhere  be  regarded  as  a  foundation  for  exact  and  useful 
efforts  ftr  the  simitarj'  improvement  which  public  and  social  economy  reijuire 
shall  be  effected  in  the  housing  of  the  dependent  and  industrial  populations  in 
cities  and  large  towns.  After  twenty  years  of  continuous  and  varied  inquiry 
into  the  saniUry  wants  «>f  our  great  cities,  I  unhesitatingly  declare,  my  con- 
victions in  regard  to  tho  growing  evils  of  bad  housing  and  overcrowding  lead 
ine  to  estimate  this  snbjcct  as  being  the  very  first  in  importance  for  health 
authorities  and  a  true  spirit  of  philanthropy  to  grM[tple  with.  And  a^  rt.-sipects 
death-rates  and  the  waste  of  life  in  these  multiple  and  overcrowded  tenement- 
dwellings,  it  is  not  so  much  the  waste  as  it  is  the  general  damage  and  impair- 
ment of  health,  and  the  de;;rndation  of  the  physical  and  the  social  condition  of 
Cnmilies,  that  is  tho  most  deplorable. 

In  a  preceding  report  [Appendix  A]  I  have  mentioned  many  facts  upon 
this  subject  that  may  profitably  be  consulted  by  the  reader  of  the  following 
records  which  Mr.  Norton  has  prepared.  But  so  comprehensive  and  complete 
in  themselves  are  these  records,  and  so  well  has  the  assigned  task  of  their  anal- 
ysis been  executed,  that  it  Is  not  necessary  to  continue  with  thi*  report  any 
records  of  the  individual  houses,  except  such  as  Mr.  Norton  has  mentioned  as 
illustrations. 


SPECIAL  RECX>BDS  OF  TDE   MORTALITY   IK  TEXEMEST-nOUSES. 
Elisha  Harris,  M.  P.,  Sanitarif  Superintendent  Metropolitan  District. 

Tlie  rc'ords  <^f  mortality  in  tenement-houses,  for  the  year  1869,  were  kept 
upon  the  plan  that  had  been  adopted  for  the  previous  year,  Tlie  same  topo- 
graphical division  of  the  city  into  distri  ts  was  observed,  and  the  same  care  and 
discrimination  used  in  separating  the  certificates  of  death,  and  in  posting  up 
thc^account  against  each  house,  street,  and  district. 

The  plan  provides  for  the  rcgijitratioa  of  every  death  that  occurs  in  tene- 

*  CipcciBllr  tbo  domicUlMr  tmde«  and  all  In-door  tnde  Induitrtet. 
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ment-bouacs,  as  tliese  dwellings  are  dcfiiieil  in  Chapter  008,  Laws  of  1867? 
The  record  of  each  death  contfiins  n.  consecutive  statement  of  the  ward,  tho 
strceti  the  number  of  the  house^  the  number  of  families  liring  therein,  the  agc^ 
nationality,  sex,  and  social  condiUon  of  the  deceased  person,  together  with  the 
cause  and  date  of  death.  A  complete  analysis  of  these  recoids  has  not  beeu 
attempted,  for  the  reason  that  tlie  period  of  time  over  -which  they  extend  Isi 
too  short  to  give  full  value  to  such  tabulated  statistical  statements  of  ages,  sexes, 
nalionalitiei*,  and  causes  of  death,  as  are  possihlo  from  this  very  ioteresting  and 
important  bratich  of  vital  rci^istratian. 

The  tables  given  in  the  TJjird  Amiual  Report  of  the  Metropolitan  Board 
cif  lleallli  were  somewhat  meagre,  and  contained  only  tlie  results  of  the  first 
nine  months  of  this  particular  kind  of  labor;  but  they  were  sufficient  to  suggest 
the  social  as  well  tis  hygienic  value  which  the  record  contains,  and  to  open 
a  broad  field  of  inquiry  fur  the  statistician  and  also  the  student  of  science  in 
its  relation  to  the  individual  and  to  society.  In  this  report  we  are  able  to  com- 
pare the  records  fur  two  ei:tire  calendar  years;  but  even  these  must  be  pro- 
Ecnted  in  a  partially  undigested  state,  for  the  reason  already  stated.  Never- 
theless, as  these  records  accumulflto  they  increase  in  value,  and,  as  they  arft 
pennancnt  in  form,  it  is  not  too  much  to  hope  tliat  some  future  searcher  into 
social  laws  will  discover  the  importance  of  these  registers  of  life  and  death  ia 
teneraent-housoa,  and  group  them  into  such  statistical  forms  as  will  reveal  bollx 
the  social  and  sanitary  result*  of  bad  housing  and  overcrowding  upon  the  wage- 
classes.  This  subject  tm  yet  remaius  almost  wholly  uustudied ;  for,  notwith- 
standing aJl  that  has  been  written,  wo  are  even  now  only  upon  the  boundary  of  a 
vast  and  uncultivated  field  which*  under  proper  care  and  lahor,  must  eventually 
yield  an  excellent  harvest  to  any  one  who  may  patiently  investigate  these  rec- 
ords of  mortality  fur  the  purpose  of  finding  the  cReut  uf  this  forced  and  unwill- 
ing closeness  of  companionship  among  the  industrions  poor  upon  tho  general. 
welfare  of  society. 

Another  part  of  the  plan  for  keeping  these  records  of  tenement-house  mortality 
provided  for  m\  arbitrary  division  of  the  city  into  throe  districts,  for  the  purpose 
of  grouping  toirethcr,  as  nearly  as  might  be,  those  wards  which,  in  their  topog- 
raphy and  population,  had  suuilar  characteriatics.  This  division  proved  to  be 
exceedingly  useful ;  for,  by  scjiarating  the  population  into  classes,  an  opportu- 
nity was  given  of  rompariug  death-rates  among  the  best  and  the  worst  of  those 
who  are  compelled  to  ncL^ept  this  kind  of  housing.  As  the  record  now  stand*, 
it  seems  to  be  more  than  probable  that  an  excessive  degree  of  ovurcrowding, 
among  tho  better  portion  of  the  WRge-classes,  is  more  destructive  to  lite  and 
health  than  an  excessive  amount  of  dissipation  and  vice  if  coupled  with  a  lesser 
degree  of  cloBcncas  of  corapanioiiship.  lu  the  present  state  t-f  knowledge  of 
the  effects  of  vice  and  overcrowding  upon  local  death-rates,  the  difiorenco  a|>- 
pcars  to  be  in  favor  of  the  former,     TVTiat  proportion  of  mortality  is  dac  to 

*  •' A  tenoment-house.  within  the  meaning  of  thU  act,  uliall  he  tnkyn  to  mran  Aiid  Include  every 
honnfl,  bntlding,  or  portinn  tht-reor,  which  Ia  rented,  loai^ed,  lot,  nr  blrmt  nut  to  tic  occaplod,  or  li  occa> 
pte4  ai  the  bnasc  or  reFidcnco  of  muro  than  three  rdmlUctt  lUiu^  indcpCDdeiiily  of  aoothor,  and  doto^ 
their  couklnjr  upou  ttio  prcmUi;*?,  or  Ijy  mow  than  two  fliialUM  u[Min  a  floor,  bo  living  and  couklny, 
tmt  having  A  commoo  rl^t  la  tho  haH*,  atatrwa;r,  yitrdi>,  wator-closetfl,  or  [irlvl^^.  or  totno  of  thom,'* 
(.Sec.  17,  Chap,  we.  Laws  onWTi.) 
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vice,  per  w,  and  what  duo  to  tho  mere  closeness  of  proximily  of  families  and 
members  of  the  wimc  familvt  fannot,  of  course,  be  definitely  9tatcd  in  statistical 
terms;  but,  if  it  sliouM  be  demonstrated  tlmt  the  overcrowded  and  virtiioas 
poor  ore  in  more  danger,  day  by  day,  Irimt  the  enemies  to  life  and  liealtb  tbari 
their  less  crowded  but  mopo  vicions  nei^rliJjors — other  sanitary  circumstanccii 
being  equal — the  problem  of  reforming  botli  classes,  the  one  socially,  the  other 
physicHlly,  will  be  very  materially  simplified. 


TABLE  SHOWING  THE  NUMBER  OP  DEATHS  IN  TENEMENT-HOUSE3. 
AND  THE  NUMBER  OF  TENEMENT-HOUSES  IN  WHICH  DEATHS 
OCCUaaED»    by    streets    and    AVENUEfi,    DURING    THE    YEARS 
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TA*  First  District.^^ln  order  tliat  these  slBtJstics  may  be  more  clearly 
undoratooH,  some  general  statement  of  the  cliaiactcristics  of  each  district  nee 
to  be  made,  and  aomo  account  taken  of  the  cLangcs  that  hai'e  occurred  in  each 
BJuce  the  last  ainsual  report. 

Tlie  First  District,  wliich  ia  hounded  by  tliG  Bowery,  Catharine  Street^ 
FourtcenUi  Street,  and  the  Eust  and  North  River?,  comprises  within  these 
liniits  the  lat,  2.],  3d,  4th,  5th,  6th,  8lh,  9th,  Utb,  and  13lh  Ward«i.  It  is  the 
scat  of  much  of  the  pfyvcrty,  a  [pval  firopnrtion  of  the  crime,  and  lu^arlj  all  of 
iho  vice  of  the  city.  Many  otlicr  portions  of  the  city  have  a  bad  and  poverly- 
Btrirken  ]topuhitit)n,  but  there  ia  none  where  vice  and  poverty  are  so  cloaely  in- 
tcrtwiucd.  Elsfwlierc  the  had  is  mixed  with  the  good  in  nearly  equal  propor- 
tions ;  but  here  tlic  fonner  always  predominates,  and  there  is  hut  a  small  por* 
lion  of  the  district,  namely,  the  northwoBteni  corner — the  9th  and  15th  "Ward\ 
and  a  ])art  of  the  f'th  AVard^ — wherein  the  major  part  of  the  people  pursne  lb 
even  tetinr  of  virtuous  and  Industrious  lives. 

The  First  District  alsi>  comprises  that  portion  of  tho  city  that  is  tnatuly  do- 
Voted  to  commerce,  and  year  by  year  this  great  civilizer  drives  a  large  nnmber 
of  farnilic!*  ont  of  the  old  and  filthy  tenement-houses  and  narrow  streets  of  the 
down-town  wards  into  the  better  atmosphere  and  purer  social  circumstances  of 
the  re^iou  north  of  Fourteenth  StreeL  I5y-and-hyt  massive,  well-tlnuued,  well- 
lighted,  thoronghly-vcntilated,  and  highly-improved  commercial  warehouses  and 
stores  will  take  the  place  of  the  drinking-dons»  dyiicc-housL'S,  rat-pits,  lodg;ing- 
houscs,  and  brothels  of  this  district,  and  the  narrow,  crooked,  deformed,  ill-con- 
ditioned, and  yet  overcrowded  tenements  which  lino  the  water-sides,  will  cease 
to  harbor  the  wretchcfl  people  who  prey  upon  that  unfortunate  class  ofimma- 
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gnuits  vrlio  remain  in  tlic  city  after  the  wiser  and  better  clffises  liavc  filtered 
tbrongh  to  homes  in  the  West. 

In  its  general  characteristicg  the  First  District  Las  not  materially  changed 
during  tlie  year.  The  opening  of  Church  Street  has  ventilated  ihc  lower  and 
western  portion  to  a  curtiiin  extent,  dlminir^hcd  the  population  somewhat,  and 
razed  a  number  of  rookeries  which  sheltered  vice  and  fliwjcminated  disease. 
Hie  Board  of  Uenhh  has  let  the  freah  :ur  and  iho  triad  sunlii^ht  into  large  num- 
bers of  dismal  tenement?,  niid  caused  jnany  dark,  darnji,  and  luiwholesomc  cel- 
lars to  give  forth  their  unclean  inhabitants,  compelling  them  to  tind  more  com- 
fortable npailments;  but,  in  spite  of  all,  the  lower  portion  of  the  district  still 
remains  llio  ahoilc  of  the  vicious  poor— a  cla«s  that  no  reform  cau  reach,  unless 
they  are  first  driven  from  the  dens  they  inhabit  in  idleness  and  vice,  and  are 
taught  to  love  ihat  virtue  and  industry  they  now  appear  to  despise. 

The  Second  District. — The  Second  Tenement-house  District  is  bounded  by 
the  Bowery  and  Catharine  Street,  Kourteentli  Street,  and  the  Kast  Kiver,  and 
comprises  the  7th,  lOth^  llfh,  13th,  and  l7th  Wards.  Besides  the  natural 
increase  in  its  population,  this  district  has  received,  during  the  year,  a  g^eat  part 
of  the  overrtow  from  the  Ist,  2d,  and  3d  Wards,  which  have  dimluitfhed  some- 
what in  the  nnrabcr  of  their  inhabitant^,  and  are  every  year  yielding  more  and 
more  of  the  space  occupied  by  dwelling-houses  to  the  demands  of  commerce. 
But  the  iiiSux  of  population  to  the  Second  District,  though  considerable,  as 
shown  by  the  more  crowded  condition  of  the  tenement-houses,  has  not  been 
sufficient  to  alter  the  general  chaTacteristica  of  the  people  as  described  in  the 
last  year's  report. 

The  population  of  this  district  may  be  fairly  estimated  at  ftdly  one-third  of 
the  entire  population  of  the  city.  This  district  comprises  less  than  one-fourteenth 
of  the  area  of  the  island.  The  population  is  exceedingly  dense,  and  iba  houses 
are  crowded.  Not  less  than  350,000  persons,  it  is  estimated,  are  liure  mjissed 
upon  042  square  acres,  including  the  area  of  the  streets,  making  a  popultition 
equal  to  360  to  the  acre,  or  more  than  230,000  to  the  square  mile.  But  these 
figures  do  not  tiilly  state  the  facts  concerning  the  density  of  the  population  on 
certain  sfpiarcs.  Leaving  the  area  of  the  streets  r»ut  of  tlie  oalculution,  and 
taking  some  of  the  more  populous  portions,  we  find  them  crowded  at  the  rate 
of  nearly  one  thousand  to  the  acre,  and  these  masses  of  people  are  supcriuipoBod 
njion  each  otlier,  layer  upon  layer,  five,  six,  and  seven  stories  higli,  each  fumily 
having  a  common  right  in  the  halls,  cellars,  and  water-closets,  but  deprived  of 
the  right  to  healthful  homes  by  the  very  vice  of  the  coustmction  of  the  houses 
in  whi(-*h  they  are  compelled  to  live. 

The  enforcement  of  the  Tenement-house  Law  in  this  district  has  produced 
many  excellent  results.  Some  of  the  oldest  and  worst  of  the  class  of.  dwellings 
under  considenition  liavo  been  much  improved  by  the  addition  of  windows 
opening  into  dark  bedrooms,  and  ventilatore  in  the  roof  over  the  halls,  Im- 
provements have  .ilso  been  made  by  providing  for  the  better  drainage  of  premises 
and  the  adoption  of  a  better  system  of  water-closets  and  privy  accommodatioDs. 

The  Third  Dintrict. — This  district  embraces  all  that  portion  of  the  city 
Jying  north  of  Fourteenth  Street,  and  comprises  within  its  liinils  the  12th,  16th, 
18th,  10th,  20th,  21st,  and  22d  Wards.  It  has  an  area«f  10,27i  stjuare  acrea, 
not  including  the  Central  Park  and  other  publir.  places,  and  a  popuktion 
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amounlinc;  to  305,Y03  persons,  accordiiig  to  the  ccnsna  of  1865.  That  portion 
uf  tlic  district  lying  north  of  One  Hundred  and  Forty-fifth  Street  is  compara- 
tively \inpopiiUUed,  and  umUraces  about  1,800  st|uare  acres.  Notwithstanding 
the  general  sahihrity  of  this  pctrtion  of  the  city,  it  has  many  overcrowded  aud 
unwholesome  spots— *plact'9  that  need  con&tani  sanitary  attention,  because  of 
the  lucal  causes  of  conipluiut  that  have  been  allowed  to  Bpriug  up^  aud  have 
been  fostorf^d,  year  after  year,  to  the  detriment  of  health  and  also  to  the  depro- 
ciatiou  of  property  value. 

The  Tliird  District  is  cursed  in  some  parts  by  ofifensive  buMuesa  pursuits 
that  have  always  been,  and  probably  will  lon^^  continue  to  be,  a  nuisance  to  all 
who  arc  compelled  to  live  near  thetu.  The  establishmenta  wherein  these  ob- 
noxious trades  are  carried  on  are  euch  as  to  cheapen  real-estate  in  their  immedi- 
ate Deiie;hborhood,  and  thus  to  reduce  rents.  They  consequently  become  cen- 
tres around  which  the  very  poor  of  every  class  agfrlomerate ;  and  the  final  re- 
sult is  to  have  the  evil  of  an  ntiuosphcrc  overloaded  with  foul  and  nauseating 
odor?,  saperaddeil  to  the  still  more  deadly  foe  to  human  health  of  overcrowding. 
The  lack  of  ventilfttionj  which  is  comtnon  to  nearly  all  tenement-houses,  is  made 
still  more  fatal  in  such  neighborhoods,  even  where  there  is  a  disposition  to  allow  a 
free  circulation  of  air  through  the  apartments,  atid  windows  are  kept  closed  for 
the  pnrp(»se  of  shutting  out  odors  that  are  too  ofFcnsive  to  be  endured. 

The  central  portion  of  this  district,  namely,  the  belt  extending  from  Seventh 
Avenue  on  the  west,  to  Third  Avenue  on  the  cast,  and  from  Fourteenth  Street 
to  the  Central  Park,  is  favored  beyond  any  other  portion  of  the  city  for  ita 
liealthfulncss  and  general  salubrity.  It  contains  a  great  portion  of  the  wealth 
and  refinement  of  the  city,  <ind,  altliough  flanked  on  cither  side  by  masses  of 
misery,  poverty,  and  filth,  escapes,  year  by  year,  with  a  death-rate  scarcely 
more  than  fifteen  in  one  thousand  of  the  population.  It  is  a  perfect  example 
of  the  eticct  of  domestic  and  physical  comfort  in  reducing  local  death-ratea. 
The  15th  Ward,  although  in  another  I^istrict,  aud  far  less  highly  favored  in 
many  respects,  tca<^lics  the  wime  lesson.  Its  inhabitants  arc  well  housed  and 
well  fed,  and  these  domestic  comforts  save  Bcvon  or  eight  lives  in  every  one 
thousand  iahabitaiitsi  ye;irly  that  would  undoubtedly  be  sacrificed  if  they  were 
not  relieved  of  the  evils  that  inevitably  pertain  to  our  tcnomont-honse  system. 

The  Statistics  of  Tmemeut-House  Mortality, — In  presenting  the  statistics  of 
the  mortality  in  tcnenHiit-houses  during  the  two  yeai-s  fur  which  this  special 
record  haa  been  kept,  it  has  been  deemed  best  to  follow  the  gonural  plan  that 
was  adojiteJ  last  year.  In  accordance  with  this  view  the  first  tabular  statement 
shows  the  nnmber  of  ttMU'ment-liou.suH  in  winch  deaths  have  occurred,  iuid  the 
number  of  deaths  in  tliese  houses  are  presented  street  by  street,  in  alphabetical 
order.  The  figures  for  the  two  years  arc  placed  side  by  side  in  such  a  manner 
aa  to  show  at  a  single  glance  the  distribution  of  the  tenement-house  mortality, 
and  the  variations  that  have  taken  place  in  the  two  periods  under  consideration. 
Tills  presentation  is  better  ad tipted  for  reference  and  comparjsoii  of  the  relative 
mortality  la  the  various  streets  of  the  city,  which  are  more  or  less  gix  en  np  to 
the  tenement-house  population,  than  for  purposes  of  analysis.  It  shows  the 
streets  wherein  the  influence?  that  snrround  thii*  cla^s  of  iniiabitants  arc  most 
deadly,  and  points  unerringly  to  those  places  wherein  sanitary  aud  social  reform 
may  reap  the  richest  harvest. 
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The  second  table  presents  a  statistical  st4itemotit  of  tlic 
toneiHcnt-housos  during  the  two  vcara  einbracod  in  Uiis  report,  a.s  compared 
with  the  total  mortality  of  each  tcnenicntrhouse  district  during  the  same  peri- 
ods; the  number  of  tenement-houses  in  each  district  compared  with  the  whole 
nuiuher  of  dnoirmjra  ua  given  iu  the  uensos  of  1865  ;  and  the  population  of  each 
district  according  to  the  sarac  coubus.  These  data  will  fonn  the  Uisis  of  such 
deductions  ns  may  hereafter  he  made  concerning  the  comparative  mortality  of 
tenement-houses,  and  it  13  bcHeved  will  funiiah  iuqiiirera  with  an  excellent  atart- 
ing-jioint  from  which  to  make  such  studies  of  this  subject  in  its  social  and  phys- 
ical relations  to  the  total  population  as  n]ay  seem  to  be  justified  by  the  im- 
portance of  the  subject. 

In  these  tiblcsi  tlic  rcgidiu-ity  that  [K-nades  the  operation  of  the  laws  of 
health  is  admirably  illustrated.  Year  by  year,  the  same  conditions  produce 
similar  results,  aud  so  death,  year  by  year,  in  the  same  places,  finds  about  the 
same  number  of  victims.  The  equilibrium  is  prescrveJ,  and,  if  in  one  quarter 
tberc  is  a  falling  off  in  the  mortality,  the  ddicieney  is  mndo  up  in  another. 
For  what  is  gained  in  one  season  must  be  lost  in  another,  until  the  art  is  learned 
of  adapting  ourselves  to  new  conditions,  or  of  maldug  ihc  environment  har- 
monize with  the  physical  organization.  And  this,  after  all,  is  the  highest  aim 
of  sanitary  science,  namely,  to  secure  to  a  given  number  of  human  b<'ings,  in 
all  the  vAr}-ing  seasons,  such  environment  and  sustenance  as  shall  produce  the 
highest  and  most  permanent  health,  and  the  longest  average  duration  of  life. 
And  the  value  of  these  statistics  chiefly  lies  in  the  fact  that  they  iudicato  the 
places  where,  and  the  conditions  under  which,  human  health  is  most  in  dnoger, 
and  the  average  age  of  the  dead  lowest.  They  point  out  the  vcrj-  houses  in  which 
the  laws  of  life  and  health  are  most  frequently  flouted  and  outraged ;  the  streets 
and  homes  wherein  disease  and  postilcnce  arc  welcomed  ;  the  people  among 
whom  healthy  human  life  is  most  rarely  to  be  found. 

There  was  a  gain  in  each  of  the  three  districts,  during  the  year,  as  follows : 
First  District,  286;  Second  District,  631;  Third  District,  348;  in  the  city, 
1,205.  The  gain  in  the  public  institutions  was  163;  the  loss  in  dwellings  other 
than  tcncujent-liouses,  1,793;  while  the  increase  in  the  total  mortality  of  the 
city  was  278.  These  figures  show  the  variations  that  occurred  during  the  two 
years  under  considorntion,  in  the  places  that  were  visited  by  death.  There  was 
something  which  increased  the  chances  of  life  among  the  classes  who  arc  com- 
pelled to  live  in  teneaicnt-honses,  and  to  seek  the  shelter  of  the  charitable 
institutions  of  tlie  city  during  sickness ;  for,  while  the  mortality  among  them 
was  materially  diminished,  as  compared  with  the  previous  year,  there  was  a 
slight  iucrease  iu  the  total  mortality  of  the  entire  population  of  the  city. 
What  the  improved  lighting  and  ventilation  of  tenement-houses,  under  the 
oi>eration  of  the  law  of  1867  had  to  do  with  this  result,  we  will  not  ondertakc 
to  say.  If  there  were  any  connection  between  the  two  that  could  be  actually 
demonstrated,  it  would  probably  read  somewhat  thus:  Whereas,  39,272  win- 
dows were  put  iuli>  dark  bedrooms  of  tenement-houses  during  tlie  year ;  and, 
whereas,  there  was  a  saving  of  1,265  live*  in  that  portion  of  iho  population 
that  lives  in  teucment-houscs,  it  follows  that  cue  life  was  saved  for  every  thirty- 
one  windows  so  constructed. 
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Abstract  Bhowinff  tlid  Distribution  of  Kortality  in  Tenement-HouBas,  tn  wi 
threo  or  more  Deaths  ooourred,  in  tbe  Tear  1869. 
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Abttraet  thawing  the  Dietribttthn  of  Mort4\lUy^  etc. — {Contimt^dy. 
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Ahttract  ahotcing  the  DUtrihttion  of  MorUility^  etc. — {Continued), 
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AhatrtKi  thowin^  tha  DUtrihution  of  Mortality 

,  «eo. — {Continued), 
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DeatKi  Thorouf^hfarcs. — During  the  year  1868,  the  total  nnmbcr  of  dcQtht 
in  the  class  of  dwellinj^  undurconsiJemtion  wns  14,550,  and  theso  look  place  in 
9,602  houses.  In  1869,  both  these  totals  were  reduced,  and  13,285  deaths  oc- 
curred in  8,853  bouses.  The  table  first  prcsionted  ^howa  the  Rtrcota  wherein  those 
deaths  occurred,  and  the  nuiul>er  of  teuemcDt-house  dcutlis  in  eucli  sli'eet. 
Mulberry  Street,  for  the  sccoiid  time,  ia  found  to  be  the  niost  deadly  iu  the  city. 
Here  death  apparently  holds  continual  carnival,  with  poverty,  wretchedness,  and 
filth,  as  atd&.  During  the  past  year,  116  bouses  sent  284  persona  to  the  grave, 
an  average  of  3.45  for  every  house  l!mt  was  visited  by  tbe  destroyer.  Mott 
Street,  running  parallel  witb  Mulberry,  loll  a  little  behind  in  mortality,  109 
houses  yielding  231  deaths  Elizabeth  and  Baxter,  both  vying  i»*ith  the 
streets  previously  named,  and  contiguous  Lo  them,  added  largely  lo  the  mortal- 
ity, the  former  giving  102  deaths  in  61  houses,  the  latter  140  deaths  in  66 
houses.  These  streets  arc  almost  parallel  with  Broadway  and  the  Bowery, 
and  between  the  two.  Tlie  finest  street  in  the  city,  and  one  of  tbe  fiuest  in 
the  world,  proves  to  be  but  n  stone's  throw  from  one  of  the  most  deadh*.  Tlie 
tenement- houses  in  Avenue  zV  also  yiold  largely  of  fatal  result;*.  During  the 
year  there  were  221  deaths  in  140  houses;  in  Avenue  B,  150  deaths  in  08 
bouses;  in  Bayard  Street,  only  seven  blocks  iu  length,  there  were  58  deaths  in 
25  houses ;  in  Cherry,  a  street  noted  for  \X»  filth  and  wretchedncsft,  119  hou.'-ies 
yielded  230  deaths;  in  Cbrystie  Street^  60  houses  sent  103  persons  to  the 
grave.  Delanccy  Street,  iu  1869,  gave  a  mortality  of  107  in  77  houses;  in 
1868,  there  were  128  deaths  iu  78  houses.  In  Madison  Street  the  result  of 
the  comparison  is  not  so  favorable.  In  1868,  there  were  163  deaths  in  OT 
houaes;  in  tlie  following  year,  155  deatlis  in  81  houses.  The  streets  here  men- 
tioned are  mainly  in  tbe  Fourth,  SLvth,  and  Fourteenth  Wards;  in  other  words, 
they  paAs  through  the  very  heart  of  the  comraorciid  portion  of  the  city.    Tl»cy 


are  crowded  with  a  very  improvident  class,  and  are  filtby  to  the  last  degree  of 
civic  uncleaiincssa.  Tlie  iiiiiform  nature  of  all  the  testimony  in  regard  to  the  re- 
lations between  fitth,  overcrowdihu,  and  the  prevalence  of  disease,  Recms  sufficient 
U>  \iTOve  tliat  these  local  death-rates  depend  almost  entirely  upon  local  causes; 
for  these  conditions,  wherever  they  are  found,  iu*e  followed  in  every  case  by 
Rimilar  results. 


Xkble  showliiff  the  A.ges^  Soxea,  and  Nativity,  of  Persons  who  died  in  Tene- 
ment-houBea  in  the  City  of  New  Tork,  durins  the  Tear  ttn'llng  Decembsr 
31,   1660. 
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A^,  SeXy  and  Nativity^  of  th  Tmetneni-JIouse  Dead. — During  tlio  year 
1869,  tUere  were  Jealhs  of  6,744  males  and  6,541  females  in  Uie  tcneraent- 
houRe«  of  New  York.  Of  the  whole  iinraber,  4,847  males  and  4,462  females, 
70  per  cent  of  the  whole,  were  natives  of  the  United  States,  and  1,897 
rnalca  and  2,070  females,  or  the  remaining  30  per  cent,  were  fureigii 
born.  Much  the  larger  portion  of  tJie  latter  class  were  of  adult  a^e^  wliicti 
suggests  the  somewhat  curious  fact  that  more  forcign-hom  women  tlian  men 
dio  in  tenemcut-liouscs,  notwithstanding  the  greater  mortality  nmong  males 
than  amon^  it-malcs.  Of  the  native  born»  the  great  majority  was  made  np  of 
young  children.  33  per  centum  of  all  the  deaths  being  infants  under  one  year 
old,  and  60  per  centum  of  the  total  under  five  years  of  age,  Tlicse  statistics 
show  the  terrible  fatality  to  child-life  that  exista  among  our  tenement-house 
population.  Children  have  greater  net'd  of  pure  air  than  adult**,  for  the  latter 
have  a  power  of  resisting  certain  predisposing  causes  of  sickne^is  which  speedily 
overwhelm  and  destroy  the  former.  Furthermore,  they  have  pruportionatcly  a 
greater  capacity  for  contaminating  the  air  than  adult  persons,  which  accounts 
for  the  greater  need  of  well-ventilated  rooms  where  there  arc  youni;  children. 
These  facts  need  to  bo  remembered  among  all  classes,  for  evcrj'whcre  there 
seems  to  be  an  halluciuntion  which  leads  mothers  into  the  fatal  error  of  asphyx- 
iating their  children  rather  than  to  allow  the  pure  breath  of  heaven  to  visit 
their  checks  too  roughly. 

From  five  to  fifteen  years,  life  even  here  seems  tolerably  safe.  At  these 
Ages  both  sexes  spend  much  of  their  time  in  the  open  air,  and  thereby  escape 
many  special  foes  of  life  to  which  children  of  more  tender  years  are  continually 
exposed.  What  these  ages  suffer  from  most  is  the  demoralizing  influences  that 
arises  from  the  fiict  that,  while  they  are  in  the  house,  they  arc  compelled  to  the 
companionship  of  adults  of  both  sexos,  and  this  us  the  period  at  which  tenc- 
ment-huusc  life  produces  its  direst  social  results.  Life  and  health  arc  not  in 
special  jeopardy,  but  the  moral  natures  of  both  soxoa  are  utterly  destroyed.  In 
these  years  the  passions  get  an  unnatural  growth,  and  the  victims  of  this  pemi- 
cioas  system  of  housing  spring  into  a  precocious  ruan-and-womanhood  beforc 
they  have  ceased  to  be  boys  and  girls,  Witness  the  faces  and  the  manners 
of  the  yooQg  of  both  sexes  who  arc  to  bo  met  with  in  the  more  crowded  tene- 
ment-house districts. 
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TABLE  SHOWING  THE  TOTAL  MORTALITY  OF  THB  CITY,  AND  THE 
COKPAKATIVB  MOBTALITY  IN  TENEMENT-H0U3E3.  PRIVATE  BESI- 
DENOES,  HOTELS,  BO  ABDINO  -  HOUSES,  AND  IN  THE  FUBLIO  IH- 
STITUnONS.  IN  EACH  WEEK,  FOB  YEAB3  1608  AND  1860. 
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Comparative  Mortality  in  Tenein^nt-Houaes, — Tlio  above  tabic,  wbieh  shows 
llio  imnibor  of  deaths  in  tho  public  instiUitioii^,  the  luiinbcr  in  private  bouses, 
hottilSf  boarding-houses,  and  othor  dwelling,  tlie  uumbor  in  teacinont-hoases^ 
ntid  the  totil  mortility  of  the  city,  week  by  week,  for.two  years,  is  well  worthy 
of  careful  uttcntion.     Tlic  morUHty  in  the  public  ioatitutions,  if  wo  except  tliQ 


846 

fSew  cases  who  come  liere  from  a  distance  every  year  for  treatment  in  some  of 
onr  first-clftsA  hoHpitals,  is  made  up  almost  entirely  of  thoHC  who,  Lut  for  those 
g^at  charities,  would  die  in  tenement-houses.  Tliis  fuct  is  so  patent  to  every 
observer  that  its  details  are  of  little  senice,  although  it  would  be  gratifying  if 
the  registry  of  the  dead  could  be  carried  back  in  every  ca*c  to  the  houses  which 
thoy  left  to  enter  tbc  institution,  and  charged  to  the  wards  in  which  they 
actually  belonged.  The  following  statement  shows  the  rate  of  mortality  iu 
each  of  the  groups  of  houses  above  named  : 

In  1868  the  percentage  of  deaths  in  the  public  institutions  was  17.33;  in 
1809  it  was  16.15,  a  gain  of  1.18  per  cent 

In  1868  tbc  percentage  of  deaths  in  the  private  houses,  hotels,  boarding- 
houses,  and  other  residences  of  New  York — other  than  tenement-houses — was 
24.21  ;  in  1869  it  was  31.06,  a  loss  of  6.85  per  centum. 

In  the  former  year  the  percentage  of  deatlis  in  tenement-houses  was  58.46; 
in  the  latter  It  was  62.79,  a  gain  of  5.67  per  centum. 

Xow,  if  we  charge  the  mortality  of  the  teucmentrhouses  and  the  public  in- 
stitutions to  the  same  genend  account  iu  which,  indeed,  they  actnany  belong, 
we  find  that  the  tot^nl  tenement-house  mortality  in  1868  was  75-79  per  centum 
of  the  whole ;  while  iu  1869  it  was  only  68.04,  a  gain  of  6.85  per  centum  in 
favor  of  the  latter  year. 

The  following  comparative  table  of  the  mortality  in  the  tcnemcnt^iousos, 
public  institutions,  and  other  dwellings  in  each  of  the  three  tenement-house 
districts,  with  tlie  perccntjiges  on  the  mortality  and  population,  shows  veiy  ad- 
mirably, in  statistical  fonu,  the  facts  tliat  have  just  been  stated: 


1808. 

1869. 

MOBTALITT. 

1 

1 

1 

TotoL 

1 
1 

4 

1 

00 

1 

g 

Total 

In  tenemeo^bottvoi 

aas 

1,778 

iMH 

fi.OM 

14,500 
4314 
6,016 

Hjsm 

8.888 

SIM 

4.784 

3.flM 
8,W8 

18.888 

lopobUe  InitltatloiM 

ns    S.861 

%m  i,4M 

4,008 

la  private  dwoinDgt , 

7417 

ToUl*iDortalltj 

B,TO 

6^ 

1M» 

6,010    8,781 

18,848 

88,167 

P6KeDUK«oPde«U»  in  ten«metit-hootoH., .. 
Perconta;^  of  dMthi  In  public  InitUatlond.. 
PertenU^  of de«Ui«  In  priTBte  dwoIllDffi ... 
PercmtaAfl  of  deaths  in  totiement'liotuos  i 

mad  paoUc  Inatltatlon*  on  toUl  mortality,  f 
ParoantaM  of  dMtha  in  traement-lionae* 

and  pnmic  luttttnlona  on  total  impala- 

tton  

percentage  of  total  mortality  on  total  popa- 1 

latioo 

«a.t7 

8.M 
80.80 

m.u 
a.  IS 

8.06 

!.» 
14.M 

8St71 
9.fi3 
C.9S 

AIM 

M.TT 
86.67 

78.83 
8.90 
100 

6S.46 
1738 
M.» 

7&.7B  1 
3.00  ' 
^4S  ! 

88.81    76^ 

S.14      1.88 

80.85,  «.n 

Ga76    TIM 

1.96      188 
1 

a.a,    9.81 

88.84 
88.08 
81.96 

68.08 
9.78 
404 

88.79 
16.15 
81.08 

68.M 
9.39 
8,46 

It  is  believed  that  no  more  impressive  j9tAtement  of  the  fotal  results  of  the 
forced  companionship  of  families,  which  has  grown  to  be  the  chief  sanitary  and 
socIaI  evil  of  the  city,  cau  be  made  than  that  given  in  the  above  paragraphs. 
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TIio  gain  during  the  present  year  Is  probably  the  most  gratifying  fact  that  can 
be  found  lunong  the  mnny  statistical  statements  here  presented.  But  it  10  still 
evident  that  there  are  fatal  influences  at  work  among  the  class  of  houses  with 
which  just  now  we  have  sjjeeial  curiccrn,  that  are  entirely  unknown  in  other 
dwcllingH.  And  these  evils,  whether  they  arc  the  result  of  the  faults  in  their 
coustmctJon,  of  the  habits  of  the  people  housed  within  them,  of  o^-ercrowding, 
or  of  all  these  coRibiuc)!,  it  is  quite  eh'iu*  that  remedy  is  possible,  even  in  the 
present  state  of  our  knowledge  of  the  subject^  and  that  the  best  interests  of  the 
city,  pecuniary,  physical,  moral,  or  social,  are  somehow  very  intim&tely  blended 
with  the  interests  of  tiiose  unhappy  masses  of  hnnianity  who  are  now  compelled 
to  live  without  domestic  crjmfort,  and  to  die  in  the  very  midst  of  an  unfathom- 
able social  degradation. 

Dent  of  Death. — The  streets  in  which  fatal  results  are  most  frequently  fonnd 
have  already  been  noticed  in  detail.  But  in  these  streets  there  are  certain  hoasos 
wliich  seem  to  merit  tlie  distinctive  title  that  heads  this  paragraph — houses  into 
which  the  sunlight  never  enters;  houses  wherein  the  inhabitants  breathe,  if  they 
breathe  at  all,  the  poisonous  exhalations  of  their  own  filth ;  hausc&throut^h  which 
neither  the  breath  of  summer  nor  the  breeze  of  winter  ever  sweeps;  houses 
that  are  dark,  damp,  and  dismal,  throughout  all  tlie  d»ys  of  the  year,  and  for 
whii'li  it  is  no  exaggeration  to  say  that  the  money  paid  to  the  owners  oa  rent  is 
litcmlly  the  "  price  of  bk>od."  In  looking  over  the  records  of  death  against 
each  particular  house  we  find  that  there  were  three  deaths  each  in  019  different 
houses;  four  deaths  each  in  239  houses;  five  deaths  each  in  115  houses ;  while 
in  84  houses  the  deaths  during  the  year  numbered  six  and  upward.  In  No. 
423  West  Forty-first  Street,  one  of  the  most  cleanly  of  the  very  large  tenement-  ^^ 
houses  of  the  city,  there  were  tlvirtcen  deaths  in  a  population  of  317  persons,  a  ^H 
death-rate  of  4.10  per  centum.  No.  70  Eaxter  Street,  front  and  rear,  contain.<(  ^i 
25  fanulies,  or  a  total  of  112  pei'sons,  of  whom  A\  died  during  the  year,  a  per- 
centage of  5,36  on  the  whole  number  of  occupants.  At  No.  42  Ilenrj-  Street, 
with  a  population  of  138  persons,  there  were  ten  (10)  deaths,  or  7.24  per  cen- 
tum of  the  totil  population.  In  the  "  Old  Baptist  Churcir* — Nos.  5,  7,  and  » 
Mnlberr)' — which  has  300  occu])antiS  there  were  27  deaths,  the  percentjige  be- 
ing 7.6.  At  No.  35  Kaxtcr  Street,  a  pair  of  dilapidated  buildings,  front  and 
rear,  occupied  mainly  by  beggars  and  prostitute.%  there  is  a  population  of  51 
pereons,  among  wImjui  there  were  nine  (9)  deaths,  which  gives  a  death-rate 
equal  to  17,5  per  centvnu  of  the  population,  a  mortality  which  is  j>robably  un- 
equalled in  any  dwelling  in  the  city.  These  are  but  &  few  illustrations  of  un- 
wholesome liousing  which  may  be  found  in  lliese  records  of  teneraent-hous© 
mortality,  but  tliey  are  sufficient  to  show  the  value  of  these  registers  in  tlirect- 
ing  attention  to  those  places  wherein  sanitary  reform  is  most  needed. 

Overcrowd inff, — Two  forms  of  overcrowdhig  are  prevalent,  both  of  which  are 
fatal  One  pertains  to  the  surface  area,  the  other  to  the  dwelling.  In  respect  of 
both  forms,  New  York  has  probably  outpacked  any  of  her  metropolitan  rivala. 
Dangerous  as  the  art  undoubtedly  is,  and  fatal  as  these  statistics  clearly  prove  it 
to  be,  the  practice  of  it  docs  not  seem  to  diminish  in  proportion  to  the  increase  of 
our  knowledge  of  its  results.  A  present  gain  is  a  much  stronger  motive  than  a 
prospective  loss,  and  what  seems  a  blessing  now  will  not  bo  put  aside  even  iu 
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those  cases  whoro  it  is  possible  to  demonstrate  to  the  reecivcr  that  it  will  prove 
a  curse  in  the  future.  To-day  it  U  thrift  to  make  these  Leases  and  acres  pro- 
duce cent-per-cent  apon  the  investmeut,  and  the  renult  of  this  pemieioas  greed 
of  gain  piles  house  upon  h«usc  upon  the  acres,  and  family  upon  family  into  tlie 
hou9eft»  until  both  arc  made  pestilential  hy  the  very  load  of  humanity  they  are 
compelled  to  contain  or  cany;  To-morrow  every  rood  of  land  breathes  forth 
contajjfion,  every  house  becomes  the  Jwcllincf-placc  of  disease,  and  Death  comefl 
in  to  demand  his  tlmusands  of  lives  as  his  Hharc  of  these  dcarly-hought  gains. 
Thift,  however,  is  not  and  it  cannot  be  made  the  economy  and  thrift  under 
which  cities  grow  great.  Tlio  population  innst  first  bo  made  healthy  and  vig- 
orous; wealth,  leisure,  culture,  may  then  speedily  folUvw. 

No  better  exhibit  can  be  made  of  the  dangerous  manner  in  which  Now 
York  crowds  every  available  foot  of  her  surface  area  than  hy  contrasting  some 
of  the  more  densely-populated  wards  with  an  o(jnal  number  of  the  more  crowded 
districts  of  London.  Tlie  following  table  present*  a  comparative  view  of  this 
kind,  by  showing  the  rate  of  population  to  the  acre  in  certain  districts  of  these 
two  metropolitan  cities : 


Table  fihowinff  the  Area,  Populatlooi,  And  Rat«  of  Population  to  the  Acre,  of  aome 
of  th«  more  X>«auely-populat«d  Biatrlota  of  New  Tork  and  Zxmdon. 
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The  comparison  ia  not  favorable  to  New  Yorlc  The  Strand  in  London 
has  a  population  more  dense  than  any  ward  of  tliis  city,  but  even  that  only 
exceeds  the  density  of  the  Eleventh  Ward  by  six  to  tlie  acre.  The  Sixth  Ward 
of  New  York  overtops  St  Giles's  of  London  by  nine  to  the  acre,  and  these 
two  n)iiy  be  said  to  be  the  counterparts  of  each  other  in  the  poverty,  the  wrctoh- 
edness.  And  the  filth  of  their  inhabitants.  St.  James's,  Westminster,  which  is 
peopled  by  an  entirely  different  class,  is  one  of  the  lowest  on  the  list  wo 
have  given  in  London;  while  the  Seventeenth  Ward,  which  ia  the  best  of  the 
wards  of  this  city,  selected  for  the  purpose  of  comparison,  has  a  population- 
density  of  twenty-six  to  the  acre  greater  than  the  more  fiishionable  and  wealthy 
London  district. 

But  the  whole  fact  is  not  yet  stated  in  regard  to  this  species  of  overcrowd- 
ing as  it  may  be  found  in  many  parts  of  the  city.  Attention  has  already  been 
called  to  some  squares  tti  the  Second  District  where  the  population-density  is 
nearly  equal  to  one  thousand  to  the  acre.  These  overcrowded  sqmtrcs  are  not 
isolated;  indeed,  they  are  numerous,  and  are  flivided  between  the  wards  with 
an  akuo»t  equal  hand.    Illustrations  of  the  manner  in  which  nearly  every  fonr 
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or  five  s<]nare  yards  of  purfaco-arca  ia  made  to  contain  its  inhabitant  were  given 
in  the  last  Annual  Report,  and  these  conditions  Lave  not  changed  for  the  bet- 
ter since  those  paragraphs  wore  written.  As  the  matter  now  standi,  in  some 
portionfl  of  the  Sixth,  Fonrtcenlh,  Eloventh,  Seventeenth,  Eighteenth,  and 
Tivontieth  War.U,  the  Hviu/r  have  very  little  more  ground-space  than  is  appro- 
priated to  the  dead — a  diBtribution  which  \a  not  less  fatal  than  it  is  impartial 

The  form  of  overcrowding  which  pertains  to  the  dwcllltig  is  much  the  more 
deadly  of  the  two.  If  the  proximity  of  dwellings  produces  morbid  mental  and 
physical  cooditiontt,  the  projumity  of  families  is  still  more  demoralizing  and 
pernicious.  The  forced  companionship  of  the  old  and  young  of  both  sexes, 
which  may  bo  seen  in  almost  any  of  the  more  crowded  tenement-houses  of  each 
of  the  districts  "is  not  nor  it  cannot  come  to  good."  Indeed,  it  doe*  not  seem 
possible  to  insist  too  strongly  upon  the  sanitary  and  social  results  that  inevita- 
bly follow  lh<»se  conditions  which  coerce  families  of  five,  six,  or  seven  persons 
into  two  small  rooms.  It  does  not  matter,  in  tlie  Inst  analysis,  what  these  con- 
ditious  RTQy  30  long  as  the  fact  is  permllLed.  The  want  of  accommodAtiona  for 
families  arifics  from  an  increase  of  population  without  a  corresponding  increase 
in  tlie  number  of  dwelling-houses.  This  otfcrs  an  inducement  for  the  dc^prada- 
tion  of  buildings  that  were  intended  and  fitted  but  for  a  single  family.  House* 
built  for  this  purpose  arc  let  in  foors;  those  inteitded  to  nccummodate  bat  one 
family  on  each  floor  are  oompelled  to  contain  two;  families  who  were  once 
isolated  ftud  that  they  can  save  the  rent  by  taking  lodgers,  and  thus  the  process 
of  agglon>eration  goes  on  until  all  the  proprietiea  of  life  are  violated,  the  prido 
of  the  family  crushed,  its  sonaibilitics  deadened,  and  the  people  so  housed  herd 
and  huddle  together  in  a  mauner  that  may  be  described  as  far  more  bestial 
than  luininn.  Poverty,  scarcity  of  labor,  the  high  prices  of  food-articles,  to- 
gether with  that  species  of  insanity  which  impels  the  poor  to  remain  in  the  city 
when  there  is  labor,  selfdielp,  comfLH-t,  C">m]>otency,  and  healtli  awaiting  them  Ln 
the  fields  just  ontjaide  of  it,  are  also  causes  of  this  species  of  overcrowding.  But 
whatever  tbc  cause,  whether  any  or  all  of  these,  or  others  that  have  not  beeu 
named,  the  laclt  of  domesticity  and  of  privacy,  which  is  the  supreme  vice  of  our 
tenement-house  system,  must  be  prejudicial,  if  not  entirely  fatal,  to  good  order 
and  good  government 

The  tenement-houses  of  New  York  have  been  much  improved  during  the 
year  by  the  enforcement  of  the  provisions  of  the  hiw  in  regard  to  drainage  and 
ventilation.  But  these  provisions  need  to  be  supplemented  hy  un  act  which 
shall  strike  at  the  very  root  of  the  chief  evil  against  which  complaint  is  made, 
namely,  overcrowding.  There  are  many  houftcs  which  are  tonemcnt-housop, 
under  the  definition  of  the  law  i3(  1807,  against  which  no  complaint  can  ba 
made — houses  that  are  let  in  Jloors  to  small  families  mid  so  well  kept  «nd  occu- 
pied as  to  bo  beyond  the  reach  of  such  criticisms  as  are  applied  to  houses  that 
are  manifestly  overcrowded.  It  is  in  those  dwellings  wlierein  nearly  every 
room  is  somebody's  bedroom ;  wherein  a  pair  with  five  or  six  children,  with, 
possibly,  two  or  three  lotlgers,  occupy  one-half  the  space  that  is  devoted  to  a 
single  family,  without  lodgers,  in  the  class  of  houses  just  mentioned,  that  the 
evjls  of  tenement-houses  are  to  be  found.  In  those  cases  overcrowding  must 
be  dealt  with  on  the  basis  of  its  being  technically  a  "nuisance,"     A  certain 
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fttnount  of  nir-flpaeo  must  be  insisted  upon  for  encli  occupant  of  a  room  and 
bcdrooni  l>cforc  the  qv\\  will  begin  to  yioM  to  the  operation  of  law.  It  is  the 
exceedingly  small  proportion  of  cubic  feet  of  air-space  to  the  number  of  occu- 
pante.  that  is  the  special  vice  of  our  tciiernciit-bouseR,  and  this  can  be  remedied 
only  by  more  hoases  and  n  Btricter  enforcement  of  the  aanitar}'  laws  regarding 
the  size  and  ventilation  of  the  space  occupied.  This  proportion  should  be  fixed 
by  law,  and  the  law  should  be  enforced  alike  aejaitist  house  owners  and  occu- 
panlfl.  Sanitary  science  haa  already  deteriniuud  the  rate,  per  capita,  at  which 
fresh  air  must  be  admitted  into  dwelling-rooms  to  keep  them  pure  and  whole- 
some, and  there  seems  to  bo  no  reason  why  the  deductions  of  science  should 
uot  be  enacted  into  laws.  In  every  instance  where  a  family*  occupies  a  given 
space,  tlic  amount  of  fresh  air  that  is  needed  can  be  provided,  by  proper  ven- 
tilation, in  such  quantities  as  will  make  the  space  healthful  for  the  number  of 
occupants,  and  the  proportion  may  be  stated  in  terms  that  are  matbematically 
exact.  And  the  notion  seems  to  be  fast  becoming  prevalent  that,  if  healthy 
homes  are  to  bo  had  under  any  circumstances  for  the  industrial  and  laboring 
classes,  it  is  to  this  complexion  that  the  law  must  come. 

Untold  benefits  would  also  result  from  the  compulsory  sale  of  land  for  the 
purjwsc  of  making  openings  in  those  places  where  the  surface-area  is  too  much 
crowded.  For  this  is  an  evil  that  has  no  other  remedy.  Under  the  operation 
of  the  existing  Tenement-houso'  Law,  if  it  should  hold  its  place  upon  the  statute- 
book  without  cliange,  and  lie  rigidly  enforced,  the  future  is  tolerably  well  pro- 
vided for;  but  even  the  present  provisions  of  the  law  arc  apt  to  l>e  evaded,  and 
have  been  in  some  cases  where  the  cupidity  of  the  property-owner  overcame 
the  legal  obligation.  In  tlie  oUler  down-town  districts,  it  cannot  be  expected 
that  such  openings  will  be  made,  except  under  a  hw  which  shall  compel  and 
pay  for  them.  But  the  ventilation  of  a  block  is  not  less  nccessuT)'  than  the 
TOQtilation  of  a  house.  Windows  into  dark  bedrooms  and  openings  through 
the  roofs  of  buildings  over  the  halls,  beneficial  as  they  undoubtedly  are,  wherever 
made,  lose  half  their  virtue  when  the  grouud-surface  is  so  built  upon  that  a  free 
circulation  of  the  air,  front  and  rear,  is  impossible.  The  atmosphere  sliould 
circulate  as  freely  through  a  square  as  through  a  dwelling-house,  if  the  dwell- 
ing-houses built  upon  the  square  are  to  be  made  into  healthful  homes. 

*  In  wrttloe  upon  Uil»  eabjoct  an  emtDont  byxlenlet  bss  already  czprcased  the  foDowicg  opinion: 
*'I  think  It  pracUcany  Important  that  In  the  letter  of  the  law  no  dlitlnction  should  be  drawn 
whether  oTcrcrowdeni  ara  of  oofi  flimll;  or  more.  OtherwliMi  technical  difflcaltles  become  tnaupeni* 
ble.  For  what  1b  a  '  fkmUy  r  In  one  seneo  it  means 'cbildren  with  their  parente,*  but  In  aoolber 
tt  may  extend  to  ao  entire  clan.  It  may  (hlrly  be  loft  to  mof^itmte*  (ai  a  matter  for  dlMretlcm,  accord- 
ing to  locnl  and  pocnliar  circnnutanced,)  to  refrain  ntnn  ordering  the  abatement  of  a  glrcu  oTcrcrowd- 
\a^  U  they  sec  that  It  t«  of  one  family  and  conkl  not  t>e  abated  wllhoat  hardship.  Fnrlhcr,  in  roy 
opinion,  It  I*  to  be  dci>irt'd  Chat  \aw*  and  rrsnlatloni  as  to  orercruwdlng  ehoald  not  proceed  on  the 
aAsnmption  that  children  (to  any  mcaenrablc  extent)  rcqairo  le»a  breath log-e pace  than  adolCa.  Aeaiost 
any  such  aeeumptiuu  two  fbcta  have  to  be  conRldervd :  first,  tliat  fvuu  hualtby  vbildrtn,  In  proportion 
to  their  reflpoctlTe  bodily  weights,  arc  about  twlcp  ai  powerful  a«  adult«  In  deteriorating  the  air 
which  they  breathe:  secondly,  that  the  chLldreu  will  almost  Invariably  have  certain  cmpllve  and 
other  fsbrile  disordert  to  pass  throoKli  from  which  adult  lift;  la  coniparati rely  exempt,  and  In  which  Che 
rvqairement  of  vpaco  ii>  greatly  Increased.  And  having  regard  to  these  two  conslderatlooa.  I  think  It 
best  that  cbUdren  and  adnlte  should  be  deemed  to  roqniro  equal  allowances  of  air  and  ventllaUon." — 
Jc/m  StmoH,  Eighth  Annnal  Report  to  ih»  PHrp  fbund/,  Bliu  Boot,  p.  IS,  note. 

The  anbject  of  orcrcrowdlng  I0  presented  In  this  manner,  becanso  the  Umo  docs  not  seem  to  be 
dittant  when  self-proeerratlon  acting  aa  a  motm  win  bring  all  cbis^es  to(?ether  upon  thU  plane,  and 
require  aome  lesil  anactment  which  aball  have  the  effect  of  protecting  all  of  them  from  those  orlls 
wlUch  now  very  plainly  are  the  reanll  of  the  overcrowded  condition  of  the  homes  of  the  poor. 
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Ud  this  ia  one  of  tlic  teachings  of  these  stotiatics  of  the  mortality  of  tene- 
ment-houses, namely,  tliat  overcrowding  of  the  ground-space  by  dwelUnjpt,  Aud 
overorowdiniT  of  dwclliiiLrs  l>y  inhabitants,  are  the  greatest  social  and  sanitary 
evils  against  wliioh  the  Metropolitan  Board  of  Health  has  to  make  war.  Other 
sanitary  evils  are  limited  in  their  operations,  and  affect  but  a  few.  They  *re 
local  in  their  effects,  and  may  be  treated  after  the  mode  proscribed  for  merely 
local  nuisances.  These  ore  general,  and  their  effects  are  to  be  seen  not  only  in 
llie  present,  not  <Jiily  ia  the  moral  and  social  condition  of  those  who  live  in 
this  unnntnral  companionship,  not  only  in  the  greatly-augmented  death-rates  of 
particular  houses  and  blocks,  but  they  reach  far  into  the  fiiture,  and  jeopard  the 
welfare  of  the  city  and  the  State  to  an  extent  which,  soon  or  late,  will  demand 
and  receive  the  intorfcrcnce  of  the  legislative  authorities. 

Conclusion. — In  the  statistics  presented  herewith,  and  in  the  comments  there- 
on, it  has  l>cen  the  effort  of  the  writer  to  present  those  facta  that  seemed  most 
pmniincnt  in  a  manner  coranicnsuratc  witis  their  sanitary  and  social  importance. 
Tlic  subject  is  of  vital  interest ;  for  the  stability  of  the  state,  in  the  last  analysis, 
depends  upon  the  purity  of  the  home.  In  many  of  the  houses,  whose  rital 
statistics  are  the  subject  of  this  report,  a  home,  in  any  thin^  like  the  original 
sense  of  the  word,  is  an  impossibility.  "  Home  is  the  fcacrcd  refuge  of  onr 
life;"  but  there  is  no  such  refuge  in  these  crowded  tenement-houses.  The  very 
instinct  of  domesticity,  of  privacy,  of  homelikcucss,  would  be  crufihcd  in  any 
one  who  would  even  make  an  effort  to  dwell  in  such  untold  filth  and  degradar 
tion.  To  children  born  and  reared  under  such  ioflucuces  it  ia  inevitable 
infan)y.  Life  is  too  short  to  allow  them  to  escape  from  the  debauchery  into 
which  they  are  baptized  at  birth  ;  and  moral  elevation,  or  an  improved  social 
stinding,  can  rarely  come  to  any  family  so  environed  and  so  housed. 

The  enornjous  mortidity  of  tenement-houses  is  not  the  first,  nor  even  the 
worst,  of  the  c\-ils  their  presence  entails  upon  the  city  and  the  State.  It  is  the 
unutterable  negation  of  delicacy,  and  tho  montaJ  and  mond  depreciation  among 
the  dwellera,  rendering  them  an  impediment  rather  than  a  help  to  the  progress 
of  civilization,  that  ia  most  to  be  feared.  Bnt  when  those  dwelliriifs  are  im- 
proved in  their  sanitary  condition,  the  dwellers  are  also  improved  in  a  social 
aspect,  and  the  physical  view  of  the  hygienist  becomes  at  last  the  spiritual  view 
of  the  philanthropist.  And,  indeed,  it  is  even  now  difficult  to  determine  who 
will  produce  the  better  effect  in  the  effort  to  ele\'ate  the  overcrowded  poor — the 
sanitary  officer  or  the  missionary.  To  achieve  success,  the  efforts  of  both  must 
go  Land-in-hand ;  for,  when  we  come  to  oonsider  tho  subject  of  housing  the 
poor  hycicnicatly,  or  in  dealing  with  the  social  relations  of  such  masses  of 
humanity,  neither  of  these  lu^pccts  can  be  safely  ignored. 
Respectfully  submitted : 

NoRRis  Rakdal  Norton. 
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IS  THE  DEATH-RATE  DECREASLVG   IN  THE   TENEMEXT-HOITSES? 

The  foregoing  analysis  of  the  records  would  seem  to  prove  that  the  death- 
rate  is  decreasing.     Certainly  there  ia  one  kind  of  gain  which  is  most  encour- 
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aging;  namely,  dentil  (jained  an  entrance  into  fewer  tenement-houses  in  the 
year  1869  than  in  tho  previous  rear;  alM>,  that  the  nvcro^c  of  (Jeutfas  to  tho 
tenements  invaded  by  the  destroyer  was  diminished  sliglitly.  And,  for  the 
present,  wo  need  venture  upon  no  further  conclusions.  The  records  of  structural 
improvements  executed  in  tenement-houses  the  past  two  years  warrant  the 
helief  that  Life  is  and  will  be  more  secure  than  it  was  in  this  clara  of  dwellings. 


THE  CITY  DEATH-RATE. 

Mathematical  accuracy  should  be  given  to  every  publbhcd  record  of  death- 
rates.  An  accurate  census  and  an  ascertained  rate  of  yearly  increaRC  of  popu- 
lation are  necessarily  elements  for  the  basis  of  such  a  statcraent  of  decimal  ratios. 
In  my  reports  to  the  Board  in  the  preceding  years,  the  sanitary  and  statistical 
demands  for  an  necurale  and  well-ordered  census  have  been  stilted. 

In  lfi68,  the  common  estimate  of  populntion  was  placed  at  1,000,000  for 
New  York,  and  370,000  for  Brooklyn.  The  yearly  rate  of  increase  by  births 
and  by  immigration  is  f:uppos<!d  to  be  about  six  per  centum  upon  the  total, 
Brooklyn  is  believed  to  increase  even  more  rapidly  than  at  this  rate.  The  time 
for  the  decennial  census  (1870)  being  at  hand,  I  deem  it  snfRcient  that  the  death- 
rate  for  the  year  1869,  may  be  expressed  upon  the  basis  of  1,000,000  inhab- 
itants in  New  York,  and  370,000  in  Brooklyn,  as  was  done  in  the  re|K>rt  for 
1868.  TFiis  would  warrant  the  statement  of  the  dejith-rate  as  being  25.13  per 
1,000  inhabitants  in  the  former  city,  and  22.59  in  Brooklyn. 

Tliough  these  are  lower  than  the  death-rates  of  Vienna,  Berlin,  Naples,  and 
Liveq)ool ;  tliey  are  slightly  higher  than  the  deatli-rates  in  Lrmdon  and  P.^ris, 
And  as  compared  with  the  other  commercial  cities  of  the  civilized  world  the 
death-rates  in  New  York  and  Brooklyn  compare  very  favorably.  Yet  the 
amount  of  mortality  is  fnllv  16  per  ('enlum  too  great ;  and  it  should  be  regarded 
as  the  duty  of  sanitary  government  and  civic  improvement  to  reduce  the  rate 
to  an  average  of  from  17  to  20  per  1,000  yearly.  The  fact  must  be  homo  in 
mind,  however,  that  the  death-rate  in  New  York  will  have  certain  pecnliarities 
that  arise  from  tlie  vast  preponderance  of  the  poor  and  ignorant  classes,  which 
comprise  fully  65  per  centum  of  the  total  population.  And  these  classes  not  only 
live  at  a  disadvantage  in  respect  of  their  housing  and  domestic  habits,  but  their 
crowded  tenements  swarm  with  children  that  suffer  enormously  from  the  fatal 
influence  of  such  faultlness  of  home-life,  while  the  excessive  birth-rate  in  these 
classes  apparently  conforms  to  an  excess  in  the  waste  of  child-life,  and  to 
the  degree  of  domestic  and  personal  degradation.  The  infantine  death 
rate  is,  from  these  circumstances,  excessive  throughout  the  tenemcQt*house 
districts. 

Death-rates  in  New  York  and  Brooklyn,  compared  with  those  in  other  great 
cities,  are  below  those  in  the  chief  cities  of  Europe^  and  are  upon  a  par  with 
the  rates  in  the  other  maritime  cities  in  the  United  Slates.  Were  the  inhabit- 
ants of  New  York  and  Brooklyn  accurately  counted,  the  death-rate  would  be 
accurately  stated  at  about  25  deaths  in  1,000  inhabitants  in  New  York,  and  23 
in  1,000  in  Brooklyn. 

The  average  death-rate  in  the  fourteen  chief  cities  and  large  towns  in  Great 
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!Britain,  in  the  year  IftGft,  was  precisely  25.08  per  l,f)00.  London  haJ  a  rate 
of  only  23.59  per  1,000,  whiJe  that  of  Glasgow  M-as  30.4V.  The  rate  in  Paris 
was  about  24  per  1,000,  w!iile  that  of  Berlin  and  Vienna  was  loss  than  30  in 
1,000  only  for  a  fi;\v  weeks  of  the  year.  In  all  ^cat  cities  the  fluctuations  in 
the  death-rates  depend  largely  upon  the  special  fault  and  empoisonment  of  over" 
crowding  and  lilth,  on  one  Imud,  and  the  extemal  soarces  of  miasmatic  difr- 
ease  on  the  other  hand;  and  the  fluctuations  are  excessive  in  proportion  as  tho 
domestic  and  the  civic  sources  of  impurity  are  excessively  abundant  and  active. 

•OOXCLUSIOK. 

In  this  and  in  each  annual  review  of  the  Vital  Statistics  of  Kew  Yorlc  and 
Brooklyn  the  past  three  years,  the  writer  has  endeavored  to  present  the  numer^ 
ical  records  of  life  iind  of  death  in  such  a  way  as  to  aid  the  sanitary  govern- 
ment, and  also  lay  foundations  for  usefulness  of  such  records  in  every  succes- 
sive year, 

The  pressure  of  daily  duties  in  sanilnry  administration  has  not  prevented 
the  steady  maintenanco  of  the  methods  of  exact  inquiry  and  re^stration  in  this 
branch  of  labor  under  the  Board  of  Health,  The  physical  and  the  social  con- 
ditioTia  uiitlcr  whicli  our  fellow-bfinrjR  live  and  die  continue  to  be  watched 
with  profound  interest;  and,  nltliougb  in  this  duty  much  is  seen  that  cannot 
now  be  wholly  prevented  or  restrained  from  doing  harm  to  human  lives,  a  com- 
plete and  constantly-revised  record  of  the  aources  and  the  places  of  peril  is  now 
shown  to  be  a  praeticable  acquisition  by  a  Board  of  Health,  In  tbcso  four 
successive  years  the  chief  object  in  our  daily  and  ycRrly  reviews  of  the  deatb- 
rolU  has  been  to  find  out  the  facts  by  which  the  health  laws  could  tic  guided 
to  most  useful  applicationB.  And,  in  thus  contributing  to  the  establishment  of 
a  conect  basis  fur  the  administration  of  sanitary  duties,  the  records  of  mortality 
and  of  the  circuinstunces  attending  the  preventable  and  avoidable  kinds  of  dis- 
ease are  found  tn  have  an  important  sliare  in  practically  working  out  the  prob- 
lems of  public  hygiene.  In  these  records,  and  the  sanilar)*  inquiries  connected 
with  them  during  tlie  four  successive  years,  every  authenticated  fact  concern- 
ing the  canscB  of  death  has  been  freely  given  to  the  public  by  the  Board  of 
Health  ;  ami,  without  mentioning  the  increase  of  population,  the  total  mortality 
in  each  age  of  the  decedents,  by  each  cause  of  death,  and  in  the  aevenU  wards, 
and  streets,  and  institutions  of  the  city,  has  been  published  in  full,  and  in  such 
manner  as  to  compare  these  yearly  recordst  with  each  other,  and  with  the  un- 
'attained  standards  which  should  bo  readied.  Sanitar)'  oilicors  owe  this  kind 
of  duty  to  the  people,  for  every  inhabitant  has  a  right  to  know  what  causes  of 
death  are  receiving  the  attention  of  those  ofRcers,  and  to  be  informed,  also, 
what  avoidable  causes  of  deiith  demand  individual  care. 

Tlie  two  great  groups  of  causes,  namely,  the  avotdablet  ox  prcventahU^  and 
the  inevitable,  which  bring  all  human  lives  to  the 

"last  scene  of  all, 
That  ends  this  stnuigc  eventful  history," 

must  continue  to  receive  the  studious  attc-ntion  of  sanitary  authorities;  and, 
the  popular  knowledge  of  sanitary  duties,  the  general  increase  in  the  means  of 
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beahliy  living;,  and  the  recofrniUou  of  obligation  to  preserve  the  public  healili, 
increase,  it  will  be  found  tliat  niucli  that  is  now  counted  as  inevitable  among 
the  causes  tliat  war  against  tbe  lives  of  our  fullow-beiugs  will  disappear,  and 
the  averaj^  vnluc  of  a  human  life  become  thereby  greatly  increased.  It  still 
will  be  inevitable  that  the  normal  and  healthful  inecbanism  of  the  human  body 
will  wear  out  in  old  ago ;  that  the  urgent  pressure  of  life's  duties  and  anxictie?, 
and  particularly  that  by  the  abuse  of  appetites  and  passions,  the  functions  of  the 
body  may  become  impiured  and  fatally  crippled;  that  perils  and  casualties  will 
continue  to  be  incurred  in  the  pursuance  of  daily  duty  ;  and  that,  fi>r  the  benefit 
of  others^  or  from  neeessary  exigencies,  individuals  will  be  touiporaiily  exposed 
to  dangerous  miasmata  and  contagia ;  nevertheless  the  aggregate  of  the  iucvi- 
table  causes  of  premature  disease  and  mortality  steadily  decreases  under  the  in- 
flaence  of  sanitary  instruction  and  the  inter^'entions  of  htialth  laws.  Much  that 
was  inevitable,  and  much  that  is  at  present  counted  as  unavoidable,  will  become 
preventable.  The  most  useful  duties  of  sanitarj-  officers  arc  not  all  coercive  in 
their  operation,  for  there  arc  evils  that  can  he  overcome  only  by  iha  increased 
and  general  diffusion  of  knowledge  conr<*rning  tlic  natural  laws  of  healtK  Tiie 
child,  the  man,  and  the  family,  and  the  teachers  of  youth,  should  bo  made 
practically  familiar  with  the  truths  of  physiologj*  and  the  natural  things 
which  affect  health.  Cities  and  States  also  will  yet  prove  that,  by  their  pre- 
vision and  administnitiou  of  sanilarj'  regulations  and  works  for  promoting  the 
public  health,  the  highest  objects  of  State  and  numicipnl  economy  and  social 
progress  are  served.  But  such  views  of  public  duty  and  the  resulting  benefits 
to  society  cannot  be  rcal:z.*d  except  by  a  wide  diffusion  of  the  knowledge  of 
the  means  of  healthy  living.  Epidemics  and  pestilences  may  be  restrained  and 
much  life  saved  by  the  authoritative  iutorvcnlions  of  health  laws,  but  no  amount 
of  legislation  can  extirpate  all  the  ills  that  flesh  is  heir  to.  And,  as  has  been 
well  said  by  one  of  the  ablest  teachers  of  hygiene,  **  The  last  disease  will  disappear, 
we  may  beUeve,  only  when  man  is  perfect ;  and  as  in  the  presence  of  the  Saviour 
all  disease  was  heided,  so,  before  perfect  virtue,  sorrow  and  suffering  shall  fade 
away.  Yet,  in  the  midst  of  all  our  many  errors,  wo  are  certainly  gaining 
knowledge,  and  that  knowledge  tells  us  in  rao  doubtful  terms  that  the  fate  of 
nian  is  in  his  own  bauds." 

E.  Harris,  M.  D., 

Sanitary  Superintendent, 
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APPENDED   STATEifENT  NO.   I. 

aC£TEOROX.OaiOAI>     OBSERVATIONS.    BY    ^TBEKS.    FOR     TH£     TWRI«T^< 

MONTHS    RNDINQ    DECBMBER  31,    1669. 
Cbnd«nW  ^r«»  -Daiiy  Oiftenaititn*  *>/  Pr^'/vtfvr  Onin  W.  Mvrri*^  OUtrr*r  in  iVW  Tbrk  /v^ 

the  StHtthttmian  Inttiiut^. 

CoQtributed  Weclily  to  the  Metropolitan  6o«rd  of  BoAlib. 
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"  se.    " 

06.61 

09  J6 

70.96 
TIM 

07.60 

01.76 
68.09 

oo.ra 

61.75 
68.68 

00. 
M. 

80. 

aK 

6B.60 

.70 

.60 

.90 
1.00 

80.60 

90.80 

90.70 
90.70 

E. 

W. 

W. 
8, 

Thander»hower»,  81«t  and  5th;  rainbow, 

nib. 
Aurora  borvall^,  6th  ;  thandvr- shower  and 

hall,  8th.    Rniii  uu  4  days. 
Sain  on  9  ilaym. 
Rain  an  S.days :  Ibauder-ehowor,  89d. 

At.  forthcnrmth.. 

a.M 

ao.TD 

TVk/  /our  ifwjtrf  ('J  Jhm  lunt  b«m  iff  flU 
vtmta  temitmUvrt,  but  wiCA  a  tofg*  pr^' 
portion  ofuvt  datfB. 

355                                                              H 

JfftMToIoffical  0h$ert<ttion9^  ly  WetH — (Continved).                                    ^^M 

Oats. 

i'  ill  M. 

!« 

i 

RnURSK  eoxrEinriKa  rm  QnoouL                   ^^H 
AapKCTS  or  TUX  Wkatht*                           ^^M 

WKBcnmOM- 

^ 

Jaly8,19« 

"in,    » 

-t%   " 

"W.    "  

"«K     •'  

14.41 

7D.63 

n.45 

7S.1S 

M.18 

07.81 

70.7S 

69. 

61 
8tS8 

69.60 

61.86 

1.65 

.ra 

*1.93 
.70 
37 

99.79 

90.86 
99.78 

99.80 

9D.88 

8.  W. 

B. 

W. 

w. 
w. 

Ralo  on  5  daT» ;   thandor^flhowen,  97th.               ^^M 
98Ch,  ud  8d:  ninbuvr,  mtb\  llglitiiing,               ^^1 

Thnnder-tihnwt^r.  9th.                                                        ^^H 
Tbundcr  6hower«,  istb  and  161h ;  nin  on  4               ^^| 

Thunder*«haw«r,  91*t:  mcteor.aOtli ;  In&ar  ^^H 
corona.  IQth.                                                               ^^H 

Tlmudc^•bowor•.  97th  and  9SHh:  Ujcbliiiiur,  ^^1 
99tb ;  rain  9  dajf.                       ^       ^'                 ^H 

i^AtJi0  UMot  ffvanWv  y  rafn.     A7w                ^H 

Av.  ftir  IbemooUi.. 

7a.7B 

64.81 

6COT 

6.98 

99.89 

Aiumil  7,  im 

^      14,      *    .... 

"  «;  "  .... 

TL14 
13.69 

lam 

74.1S 

8181 
6431 
08.98 

oa96 

86.68 
6B.47 

69.98 

.87 
.88 
.19 

99.89 

99.1M 
99.88 

99.91 

w. 

8. 
8.  W. 

S. 

TfaimdeMbower,  6lli ;  imln  on  1  da^.                          ^^M 
Ttrander-fbower.  ISth.                                                   ^^H 
T&andot^  bower,  15th ;  meteor,  16tb :  ralo                ^^H 
onSdsys.                                                                    ^^H 
Xcttior,  94ih ;  Iliffatntnff.  98tb.                                       ^H 

Tks  Jintr  wuki q^  Autnut  wan  tBorm  and               ^^M 
dry.                                                                           ^H 

At.  for  UiemaDth., 

78Ja 

82.93 

OLSl 

1.7J 

99J» 

8vpt(inibor  4.1600.. 
11,    "  .. 

la,  "  .. 

"         J5,     "   .. 

M.11 
71 .68 
OO.IS 

TaM 

96.81 
6LTS 

09.86 

61.41 
00.04 
66.M 

TO.«1 

.14 

.43 
1.96 

99.M 
9D.M 
80.19 

80.M 

N.W. 
8.E. 
8.K. 

B. 

Aurora  bomlla,  %\  and  3d :  rain  1  daT.                        ^^| 
Anron1>or«a)b,tMfaaodllU);  ralDuoSdyi.                 ^^H 
Atironi  horraiid.  13th,  14th.  and  lIMh;  la-                   ^Tl 
niir  cnmiwi.  lOjh ;  rnUi  en  U  dnju.                                      " 
LlKlUiiliit;,  aOih;  ralii  on  2  djiyfi. 

wteommm  dhplaya  qf  aurora  bortoUg, 

Av.rorthemaEilhw 

mjffi 

Q0.SS 

<^H 

9.44 

80.00 

Octobers,  leae.... 

"      9,     "  .... 
"     10,     •'  .... 

-    ao,    "  .... 

61.SS 

00.00 
5&.00 

48J)0 
41.81 

48.74 

40.09 
41.09 

88.61 
»IM 

88,74 

68.69 

T4.M 

70.U 

S.49 
60.97 

M.78 

9.90 

8.9B 
4.10 

l.BO 
.10 

80.09 

90  jn 

90.08 

99.T7 

99.K6 

W. 

W. 

N.W. 

S.  W. 

N.W. 

Anrora  borealli,  STth  and  98tb;  rain  on  9 
days. 

Anrora  bOTCftUa.  0th  awl  Till ;  rain  on  8  days. 
Lt^tnlnj;,  ISth ;  lunar  rainbow.  IGth ;  rain                           i 
oD  6  dayp.                                                                              ' 
Loiiar  )utin,  10th;  ralnonSfUyn. 
Aarora  borralia,  12th  ;  rain  on  3  days. 

T%t  4m  «Mrft»  tjf  Ociobfr  *ttrt  more  tAan 
■wotflr  owl  «fM«  mtoy.  witA  tHtpbsyg  q^ 
aimra6onailnm4tfu  lunar  mntfow. 

At.  lor  the  Dionth. . 

05JI1 

11.08 

9934 

X0T«mber6,  IMB.. 
13,    *'    .. 

J7.    "    .. 

4La 

4119 
97.88 

SLOB 

S144 

89.69 

96.48 

60.19 

61.88 
68.00 

60.69 

.09 

'ijk 

99.90 

90.70 
99.79 

99.91 

W. 

w. 

w. 

Bolar  halo.  l«t ;  mow  and  molcora  on  Ut; 

niD  on  1  diy. 
Snow,  lath  and  Ttb. 
Snon-,  1-lth  and  Idth;  anmra  borcaUa  and 

liiuHr  i-umtm  on  ISth  :  rain  en  3  dajs. 
Snow.  S4ib :  rain  on  9  days.                                                . 

TTtffotir  ictrks^  yavember  vfen  otto  qviie                          \ 

AT.fcrtbemoDtb.. 

40ja 

9U$ 

0BJ9 

8.18 

99.W 

D«eembQri.l980.. 

11,     "  .. 
••         ,8,      ■■.. 

"       as,    "  .. 

comber ;il.  lWi»... 

aa.91 

86.46 
8a.QT 

41.0? 
KM 

16.66 
36.46 
96.46 

95.M 
94.48 

89.77 
61.07 
88.97 

07.64 

77.tt 
66.61 

.90 
1.41 

1.6S 

l.OI 

139 
6J0 

80.11 
99.07 

80.11 

tf.81 
90.98 

N   v, 
N 

N. ; 
W. 

w. 

-      '                        111 ;  niln  on  9 days. 

:  IriDiir  curouo.  lOtb. 
'   i^-orfolis  and  meteor, 
l.'sUi :  iuu^r  aimud.  Kith;  reloSday?, 
Snow,  '.iOth  iinil  Sl«i ;  uurora  borwJIi,  19tb ; 
«ol«r  linlo,  %th. 

Batn  on  9  day*. 

The»$  fite  Wftki  And  o  modtrat*  ttmpen- 
tun,  and  9er»  UttU  itormy  matAtr. 

Av.  for  tha  month.. 

MMnfor  isee 

aM 

%M   68.49 



6937 

9938 

Saim/a  on  l  W  rfuy«  ;  mtow/tO  on  89  tfow  ; 
amcrabartalismuobttnedcnWntgMt. 

• 

^^f^H             APPENDED  STATEIMENT  NO.   L                   ^^M 

^r              BtETEOROLOGXCAL     OBSERVATTONB.    BY    WEEKS,    FOR     TTTR     TWELVE 
^^^                                              MONTHS    ENDING    DECEMBER   31,    1669.                                                 1 
^^^H       Condtnnd  from  Daily  Obm^tatiotu  of  Pro/eMor  Oran.  W.  Morri$^  Otttrter  in  Hew  York  for  ^| 
^^^H                                                                    the  Smithtoniatk  JtiMUute.                                                               ^H 

^^^H                              Contributed  Weekly  to  the  Motropolilan  Bnnrd  of  lIcaltlL                             ^| 

^^^^r 

liinnMtiii. 

m 

1 

1 

RmARK»     DONCZR.MK(I    TlUt    OeKEIUL          ^H 

^H                         WCEE  XXDtXO— 

33      io      ;< 

W 

at; 

I?! 

^H               Nln«  cUtb  ending  \ 
^1                 Janiurr  9,  \m.  f 
^B              Jauonry  Ift.  ISfiB... 

^m                 23,   " ... 

82.97 
3S.U 

ao.oo 

88.48 

]fi.S4 

19.B3 
13.43 

8.S5 

71.71 

77.50 

7a 

88. 

8.07 
.fiO 

39.79 

30.81 
99.08 

30.1S 

w. 

N.E. 
W. 

Boln  on  4  Oays ;  nic  luid  mow  on  1  d«j. 

Rain  on  8  (lorit :  mln  and  rnow  on  1  day.  ^m 
Sularbnta,  ITib;  parh«Uan.33d;  *dow.  ITlfl.  ^H 

IHth.  mh.  ^M 
Lniiar  curona.  25ih  :  polar  halo.  2flth ;  Innmr    ^\ 

ecHpee,  37Ui.    Roia  on  3  day«. 

Thmftmr  wtJU  uwv  mita,  Uul  9torm0.          ^ 

^H             At.  fbr  the  month. . 

83.81 

&8S 

70.56 

AAA 

39.81 

^H              robnurr  D.  1800... 

1          ::   i;:  <:: 

M.88 
30.71 
35.71 
89.14 

15.41 
80.70 
80.46 

17J0 

66. 
73. 
88. 
71. 

1.08 

.83 

8.11 

1.08 

30.70 
3».fH 
34.W 
30.78 

N.W. 

E. 

W. 
K.K. 

800W  on  1  day :  sleet  on  1  day.                         ^H 
^'dow  on  the  dih  and  lOtb.                                 ^H 
Ruin,  nth  :  Hnow,  18tii,  19tb.  and  80th.          ^^ 
Suuw.  S4U),  90tb,  and  37Ui ;   solar  halo'oe          ' 
tlio  85th. 

Att  vnfomtnonJy  mUd  month,  but  tnov  an 
OTu-OtinJ  qf  the  monlA, 

^H              At.  for  the  montii . . 

83.06 

15.70 

58.75 

7.89 

90.78 

^^^        March  ft.  1S60 

^^B                   

^^^            "     87. 

^H               Av.  for  llio  month . . 

S8.fl0 
M.fi7 
83.S7 

8R.71 

SS.8B 

3.43  JTa 
16.68    (». 
19.01  1  0!». 

1 

i6.«  7^ 

.64 
1.33 

M 

3.03 

99.B1 
30.66 

39.85 

80.00 

N.W. 
W. 

w. 
w. 

Snov  on  Sd.  4tb,  and  6tb. 

Snow  on  13tb  :  aaroim  bnrcoll#,  9tb. 

8D0W,  14tb,  15th,  Aud  Ifrth;  rnrfUcaJ  ll^bt 

8  tlni<*tt. 
Bnow,  83d ;  rain,  acth  and  t7th. 

3.QS 

79. 

4.58 

39.B7 

Tfu  /our  wteks  qf  March  utre  coitUr  Mo* 
titherqf  the  pnceding  montht^  and  motf 

H              AprUa^lSOO 

H                    "    24,      •* 

C6.00 

43.00 

40.59 

mM 

51.61 

88.78 

SG.fi7 

40.68 
4M8 
88.78 

79. 
69. 

88. 

81. 

1.74 
.88 

.14 

J8 

89.66 
8».64 

90.81 

30.69 

E. 
W. 

N. 

W. 

Rain.  80lh,  SQlh.  and  K 

Snow,  4th  and  Ttb:   solar  halo.  Mb  ;   thim-  ^ 

d.r-phawi  r7th  ;  anrora  b(trr»ll«.  fttli.        ^M 
Hnow,  inthnnd  UtL;  rain.  17th  ;  aolar  halOk^H 

lUh :  anrom  bor«a1li',  14th  and  l&ih.          ^^ 
Rain,  dOth  and  Slst ;  solar  balo,  Mtli. 

The  fovr  wwfcr  qf  Aitrit  vert  about  ^  tti 
iuuaH*n^ralure  ;  n  vtry  UOU  ra4m  Jim. 
In  thU  month  the  fint  Ihunder^thowr ^ 
th$  MOMW  oecurred. 

^H              At.  for  the  montb. . 

67.75 

8ja 

30.68 

^^^ft    BU71,  lesn 

^F             « sal       

H           "».  " 

54.8S 

49.14 

Mm 

65.00 

».7S 
87.6S 

68.80 

B0.68 

D8,78 

87. 

81. 

89. 
64. 

66. 

JI7 
1.48 

.48 

S.W 

.48 

80.67 
89.83 

89,65 
80.68 

89.77 

K. 
"W. 

K. 

W. 

N.W. 

Ll^htnlDff,  «7th  ;  rain.  39th,  aOtl^  aoi]  let. 
Hntn  on  4  daya ;  ihttndoM^hower,  3d ;  snov, 

2d. 
TlmiKler-#ho«-cri«.  13th  and  Ifith. 
Thand<>r-fhr)Wf-r.  liith;  lidl).  IGtlt;  tiwtASr. 

•Jtuli.    Rnin  on  B  riayp. 
Ruhi  uo  1  dftVH  ;  ih undo r-it bowers,  Mlh  «■< 

«lb;;  rainbow,  aiitb ;  lunar  coroma,  mth. 

The  JtT€  irtttkM  ot  Mm  Aow  bttn  savw  jtas- 
nni.    yotagnatvumUtwiirfatmJjL 

^H                 At.  Ibr  the  month. . 

87.28 

85 jn 

68. 

6.74 

S9.M 

^H                 Jane  5,  1S60 

H             *'  13.    " 

■             "  sfl.   "  

08.68 

69.88 

70.0R 
71.6it 

81 .73 

58,63 

M.S8 
61.TS 

00. 
54. 

56. 

!  tkS. 

.79 

.66 

.t» 
l.ffl> 

8J)4 

90.60 

89.89 

S0.70 
KI.T6 

E. 

W. 
W. 

Thnndor- showers.  31st  and  6th ;   lalabov. 

Bth. 
Anrora  boH>n1ip,  nib;  thander-shover eal 

hJiU,  mh.     Rnit:ou4daya. 
Raiu  oui  rlayn. 
liaia  on  5  duys ;  tboodorsbower,  SBd. 

ThefmiT  uweJt*  in  June  have  Amw  ^  At 
tuuai  tettiperature,  M  wttk  0  larye  pr^ 
portion  qr*t>*t  daye. 

^H               At.  for  the  month.. 

(H.BO 

68.88    60.50 

29.70 

^^W^                           855                                                                ^J 

Dati. 

Wees  nmixa— 

hillli 

ill! 

a 
1 

Reharkb  coYomvTNa  the  Gkkkiulz.                  ^^B 
Aai'jsoTS  or  tiis  Weather                          ^^H 

JnlyS,  IWfl 

"10,     "  

•*  n,    " 

"«.    "  

"31.     '•  

74.43 

TOlOS 

79.46 
75.15 

M.78 

».79 
OTA 

70.75 

7177 

80. 
M. 

nLa8 

08.89 
ftl.8fi 

LBS 

.58 
,1.98 

.70 

.87 

80.78 

89.88 
89178 

S9.B0 

89.9, 

S.  W. 

8. 
W. 

W. 

w. 

Rain  on  A  tlOTm ;    IhanderRhowcre,  87lt],                ^^H 
aeth,  aod  Sd ;  mliibuw,  »4tli ;   Dghlnlag,                ^^H 

Thnndor-abowrr.  9th.                                                   ^^H 
ThDDderahowore,  l&th  and  lOUi:  nlflon4                ^^H 

T!  i:           i     ^<'r,  81i<t:  mctcor.SOtfa;  iDur                ^^1 

TM  <                w<r«,S7tbaiidS9th;  ll>;htniDff,                  ^H 
snU;  miu2dajr».                                 ^*               ^H 

Thtntcumki  inJufy  tww  ivry  pleamnt,                ^^| 
«//A /A«  vwof  guM^J/ir  qf  ninT  Sim              ^H 
tkMder^thimtnoecurrtti.                                      ^^1 

'            Av.  nirtbemooth.. 

78.TO 

64.a 

U.87 

6,88 

89.« 

AotrnitT,  1800 

"  si;  "  :::: 

"    W.   "    ... 

71.14    «1« 
73.00  &i.8a 
70.81  1  fla.M 

74.16  )  67.« 

58.96 
56.65 
88  •« 

R8.88 

.87    89.80 
.63    S9.M 

.n  soas 

....     89.94 

w. 

fl. 

8.  W. 

8. 

TbnIK1e^sho1FO^  6lh ;  ralo  on  1  dar.                           ^^| 
Then der-v bower,  latti.                                                 ^^H 
Thnnder-ffhowvr.  15th;  meteor.  16tb:  nla                ^^| 
on  a  dnyii.                                                                        ^^H 
Mcicor.  S-Uli ;  Ugtitnlag,  SBtb.                                      ^^1 

7A<  Jifvr  V9ek9  o/  dwrut  wtrt  iform  atut               ^^H 
dry.                                                                     ^H 

At,  forthemonUJ.. 

T3.oe 

6S.in 

61.84 

1.71 

89.00 

September  4, 18W.. 
11.    •'  .. 

18,    "  .. 

M.tl 
71.65 
09.15 

56.81 

sast 

ei.7B 

0185 

U.41 

80.M 
00.SO 

mat 

1.86 
.68 

99.94 

9084 
80.18 

80.18 

N.W. 
8.K. 
8.E. 

E. 

Aaron  borealla,  8d  and  Srt :  rain  1  day.                       ^^| 
Anronborealle.WboDdlUh:  ralonnUdra.                 ^^H 
Aurora  borealis.  18tb,  14tb.  and  IStb ;  lu-                 ^^H 
nar  mronn,  liUh  ;  rubi  nn  ^  day*.                                 ^^H 
Llebtofoff,  30th ;  rain  oo  3  dajii.                                   J^^H 

That  J9w  w«*<  t«T*  tf  Arm  ami  dry,  idth                  ^" 
imenmnmtfAtptoyvt/aurom  bortiUia. 

Ar.  for  tbo  month.. 

w.n 

60.85 

88.M 

8.44 

80,00 

1             October  a,  1889.... 

,          ::  ^  " :::: 

"     83*     "  .... 
"     J»,     "  .... 

61.» 

60.00 
55.00 

48.00 
41.B] 

46.74 

49.09 
44  09 

8S.51 

M.oa 

0B.S0 

T4.M 
70.18 

6B.4S 
50.37 

8.x 

8.98 
4.10 

1.60 
.10 

80.03 

99.«7 
99.08 

89.77 

89.85 

W. 

w. 

N.W. 

8.  W. 
N.W. 

.\nron  borcaUa,  87th  and  98th;  rals  oa  9 
dayi. 

AnroraborrttU!i.0lhand7th:  ratn on 8 days. 
Lightning.  Wtli :  Inniir  rainbow,  lC(h;  nUi 

on  6  dare. 
Lunar  halo,  IWh ;  rain  on  S  ^y*. 
Aarura  borealb,  I2th ;  rain  on  3  (layi. 

TfU  JItt  W0ei0  qf  Octobir  tmn  mtor*  than 
wwity  eool  atut  mMy,  «•!£%  tUnJaim  of 
aufcrabanaUMimaiAtitmarnanbov. 

Av.  for  the  month.. 

53JU 

88.74 

M.73 

11.08 

99.84 

N-orcmbcr«,  180».. 

18.    "   .. 
80.    "   .. 

97,    "    .. 

44.4» 

«.« 

4S.10 

97.88 

81.68 

88.44 

88.58 

96.48 

59.10 

6148 
68.00 

80iia 

.08 
.94 

89.90 

99.70 
99.78 

99.94 

w. 
w. 

1 
Solnr  linln.  l^t ;  «iow  and  meteors  on  lal; 

mbi  nn  I  dny. 
Snuw.  mu  and  Tth. 
8now,  14th  and  lOib;  mironi  boroalii  and 

luimr  rcirunn  tm  KMli :  rain  uu  3  dayit. 
flnow,  S4tb ;  rain  on  9  daya. 

Th*  four  VMk*  df  jVffMmArtr  mn  utto  qvUc 

Av.  forlbomontb.. 

40,» 

8<U» 

8B.fiS 

8.18 

99A 

December  4,  1980.. 

11,     ••  .. 

18,     ••  ,. 

Six  dATt  cndbic  V^ 

combcirsClifiO... 

9S.W 
86.45 

38.1)7 
41.07 

lass 

».4fi 

88.46 

SfiJM 

M.4e 
16,66 

58.17 
81.07 
88.87 

07.84 
77.88 

.80 
1.41 
1.86 

1.01 
1.80 

90.08 
80.11 
99.07 

80.11 
89.81 

N.W. 
N.  W. 
N.E. 

W. 

W. 

Snow.  8d,  Sd,  and  4tb ;  rain  on  S  days. 

Snow.  6th  ;  tlpvi.  5Ui ;  lunar  corona,  lOtb. 
Rlect,  16th:  aurora  borfnlb  and  meteor, 

IHth;  Innar  corona.  UiUi;  ratn  9  dayfi. 
Snow.  SOth  and  8tat ;  aurora  borcaJls,  IQth; 

solar  baio.  95th.                                                              < 

Rain  on  3  clayr. 

ThtM  fiw  Wffkn  hnd  0  modfrat4  tanptrO' 
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Ofticb  or  OorKsEL  Metbopoutax  Boabd  of  Healtit, 
New  Yore,  January  5,  IBVO.      f 

T/ie  Sfcretartj  of  the  Metropolitan  Board  of  Health  : 

The  fact  that,  in  rnnkinjr  my  foarth  annual  communication  as  coaiisel  of  the 
Board,  I  find  no  circuinsUmcc  or  procoudiug  of  especial  intcrcet  to  report,  and 
thai,  in  rc-^nrd  to  iiirUters  pcrtniiiiiirj  to  my  dcpartniDnt,  the  Imsiness  of  the 
Board  \\m  proceeded  with  regularity  and  order,  without  cncounterinflr  either 
hostility  or  serious  opposition,  is,  perhaps,  the  highest  evidence  that  can  be 
adduced  of  the  Kuccess  of  the  administration  of  tho  health  laws  of  the  Mctro- 
jiolitan  District. 

In  my  report  for  bat  year  I  was  aide  to  congratulate  the  Board  upon  the 
successful  tenaination  of  the  stru^r^lo,  foreseen  from  tlie  bet^inninsj  a-s  inevitable, 
between  the  Board  and  those  elomor^ts  in  tho  coninmnity  that  rt-ltel  against  thoae 
reatraiuts  which  it  U  one  of  tho  primary  objects  of  a  Board  of  Health  to  im- 
pose. That  struggle  related  to,  and  indeed  bolrlly  cliallengcd,  the  fundamental 
and  essential  principles  of  law  and  policy  <in  which  tlie  Boitrd  is  based. 

Those  principles  sustainiJ,  and  thf*t  contest  over,  the  Board  is  left  to  attend 
to  the  details  of  its  practical  duties,  and,  during  the  past  year,  il  has  done  so 
witli  efficiency  and  success. 

The  report  of  the  attorney  so  Cully  prcscnU  the  detjtils  of  tlio  litigation  that 
any  further  explanation  as  to  those  matters  would  hardly  he  useful. 

I  see  more  and  more  evidence  in  my  depaiinient  tliat  the  Board  has  secnrcd 
that  measure  of  public  confidence  and  respect,  and  that  its  legal  authority  is 
regiu-ded  as  so  fully  established,  that  there  is  less  need  than  forn^crly  of  resort- 
ing to  actual  litigation  to  att-uin  the  results  which  are  within  the  duties  of  the 
Board.  It  is  true  the  Board  has  not  been  able  in  several  p:trtirukrs,  as,  for 
instance,  in  respect  of  gas  and  fat-rendering,  to  prevent  the  creating  of  offensive 
exhalations,  yet  great  unprovcmeuta  in  nearly  every  such  instance  have  been  se- 
cured, and  the  foimdation  ha.^  been  laid  for  reforms  sure  to  be  soon  accom- 
plished, but  which  the  exigencies  of  existing  business  arraiigenients  would  not 
permit  to  be  at  unce  perfected. 

And  there  can  be  no  donbt  that  the  reports  made  by  the  I^ard,  ita  own  in- 
vestigations, and  the  spirit  of  inquiry  wbirh  it  has  awakened  in  the  whole  com- 
munity, have  done  much — perhaps  even  more  than  sdl  active  coercive  measures 
— to  prevent  and  remove  the  causes  of  disease  and  unlionlthy  annoyance  in  the 
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sanitary  district.  In  h  conununity  so  intelligent  asd  BagaciouR  n«  this,  it  is  not 
the  nctiial  cxprrise  of  power  alone  tlint  prevents  and  rctwovcs  pviIr  ;  tlie  demon- 
strated fact<(  of  thoip  existence  and  of  their  beinjj;  impending,  with  explanations  of 
their  dan^en*  and  of  the  best  means  for  their  removal,  are  all  that  :ire  needed  to 
secure  relief  from  a  great  portion  of  them  ;  and  no  sriiull  share  of  the  residue 
are  abated  morcly  because  their  authors  perceive  that  there  is  near  them  a 
power  adct|uate  and  disposed  to  require  their  abatement,  which  can  neither  be 
bribed  nor  intimidated.  And  by  such  methods  the  Board  of  Heahh  lias  per- 
haps been  the  occasion  of  f^reater  works  of  sanitary  reform  than  all  those  of 
whit'li  its  voluminous  reconls  contain  the  history, 

1-iut,  when  all  ftueh  influences  have  failed,  the  Board  has  not  hesitated  suc- 
cc3.9fully  to  exert  its  lega!  authority,  anil  thn;  volume  of  its  reports  attests  its 
efficiency  in  so  doing. 

Yet,  wiyhirii;  gradu-illy  Ut  acfuslom  the  comraunity  to  habitit  of  sanitary 
precaution  and  jnstiee,  the  Board  has  exerted  its  extreme  power  but  in  rare 
instances;  as,  for  instance,  dnriiiij  the  prevalence  of  the  emnll-pox  and  the 
cholera,  and  with  what  beneficent  results  in  these  cases  it  does  not  fall  within 
my  province  to  relate. 

There  are  some  features  relating  to  the  Icj^al  history,  organization,  and  juris- 
diction of  the  Board,  as  to  wliich,  after  so  long  an  experience,  it  will  be  safe 
and  proper  to  speak. 

1.  When  the  existing  health  laws  were  enacted,  in  1806,  the  health  tribunal 
of  tlie  city  of  New  York,  if,  indeed,  any  organization  existed  that  merited  that 
ivame,  was  made  np  of  unorganized  elements,  and  clothed  with  indefinite  and 
inadequate  powers,  and  it  was  without  the  capacity  of  efficient  action.  Some 
of  the  principal  officers  were  so  advanced  to  their  places  that  they  were  not 
likely  to,  and  in  fact  did  not,  possess  the  rc«iuisitc  qualifications,  and  llioy  were 
without  the  means  of  securing  such  united  hannony  and  action  as  would  com- 
mand public  confidence  or  obedience.  In  the  subordinate  places  »iicb  as  the 
wardenship,  were  men  whoso  dnty  it  was  to  make  public  inspections  for 
causes  that  endangered  the  public  health,  who  were  not  only  dis<|ualitied,  but 
who  were  a  positive  disgrace  to  the  public  service;  and  the  whole  panitarj'  ad- 
ministration of  the  city  was  incffieienfj  and  was  generally  distrnsted  and  feared, 

A  large  percentage  of  the  health  officera  were  keepers  of  disreputable  grog- 
shops or  corner  gnjceries, 

2.  There  was  one  organization  for  the  city  of  Now  York,  another  for  Brook- 
lyn, and  still  others  for  the  several  towns  and  villages  (in  this  State)  around  the 
bay  of  New  York,  and  there  was  and  could  be  ?io  hftrnuniy  and  concert  of  ac- 
tion in  resisting  the  common  dangers  to  the  health  of  the  whole  district.  It  is 
plain  that  there  can  be  no  nde^jnato  sanitary  ndministration  to  protect  the  health 
of  New  York  and  Brooklyn  and  the  adjoining  villages,  of  which  the  inhabitants 
do  buMness  in  one  iitid  reside  in  arKUher;  rii»iie  tn  secure  protection  agniniit  dis- 
eases coming  in  on  ships  from  the  ocean,  from  wliich  cargoes  and  passengers 
land  and  pass  all  along  the  shore  short  of  a  central  jurisdiction,  like  that  of  the 
present  Board,  which  slmll  extend  ovlt  the  whole  district. 

3.  No  Board  of  ITcidth  mnld  secure  influence  enontfb  to  arcomplnh  the  re- 
forms and  command  the  respect  I  hsve  mentioned,  unless  it  hud  the  right  to  ox- 


niniuc  into  and  decide  in  the  first  instance  the  almost  iintumerable  abase«  tLai, 
in  crowded  cities,  come  before  sucli  a  tribunal  mui  require  speedy  action.  An^^H 
Iicnce  this  BoArd  waa  wisely  clothed  with  t>uch  powers.  Aud  the  striking  fac4^^ 
that,  though  the  power  of  review  on  certiorari  has  existed  in  each  of  the  maoj 
thi)U8ands  of  instaticps  in  wljieh  tlie  Uonrd  has  oxerciftcd  that  power,  it  hasnerer 
been  finally  invoked  with  success,  is  the  best  comruentnry  u[»on  the  justice  with 
which  the  Board  haa  used  it^  authority,  aud  of  the  safety  of  delegating  sach 
powers  to  a  Board  projierly  constituted  and  filled. 

4.  And  for  the  reason  that  no  such  Board  would  have  ready  and  adccjnate 
power  of  causiug  to  be  carried  into  etfeot  its  direcliuns  rei|uiring  prompt  execu- 
tion, tho  mcnibers  of  the  Board  of  Police  were  made  mcrnbers  of  tlie  Boar*!  of 
Health,  and  the  police  force  was  placed  in  such  relation  that  they  would  in  all 
pD'per  cases  be  uiadc  rejidily  servioeable  for  the  protection  of  those  Bggtievt 
by  nuisances  dangerous  to  life  or  health, 

5.  The  Healeli  Officer  of  the  port  of  New  York  being  likely,  from  the  th 
lure  of  his  duties,  to  be  intimately  ac<juainted  with  many  sources  of  danger  tol 
the  public  health,  and  it  bv'\n^  dcsinihle  that  all  ollicers  clothed  with  any  power] 
or  duty  of  a  sanitar)*  nature  should  act  togctlicr,  that  ofiicer  was  made  ex  ofieii 
a  member  of  this  Board,  and  bis  presence  has  been  found  of  great  advantage  to' 
the  public  SL-n  ice. 

6.  To  those  five  officers  wore  nddod  two  experienced  physicians  from  Ncwj 
York  City,  and  one  from  Brooklyn,  and  another  member  not  a  physician,  mnk-| 
ing  up  a  Board  of  nine,  with  n  tenure  of  office  so  long  that  it  was  possible  to 
ac'piirc  adequflte  experience  in  offluial  duties  before  the  ofliclal  term  should  ex*j 
pirc. 

7.  Upon  tliis  Board  was  confened  all  the  power  and  authority  relative  to  tbo 
protection  of  life  and  health  in  llie  Metropolitan  Sanitary  District   which  had- 
been  delegated  by  any  existing  law%  and  certain  additional  powers  of  a  limltedj 
character  were  also  given,  thereby  securing  UDity  and  hannony  of  action. 

8.  Thus  made  np  and  clothed  with  adequate  power,  the  Board,  so  far  as  mrj 
department  has  been  concerned  at  least,  has  been  enabled  to  act  with  harmonj^ 
and  energy,  and  the  health  laws  have  been  administered  according  to  their  legil 
eftect  and  spirit.  I  am  not  aware  of  any  complaint  that  llie  Board  has  exceeded 
or  failed  to  come  up  tn  tlie  substantial  mcature  of  its  ofllcial  duties,  nor  that 
any  portion  of  the  public  money  has  been  lost  or  misapplied, 

D.  For  the  first  time  in  tliis  State  (except  to  a  limited  extent  in  the  law  creat- 
ing a  paid  Fire  Dtpartment)  a  provision   was  inserted  in  the  law  creating  thi«| 
Board  (and  it  remains  unchanged),  to  the  effect  that   any  citizen  charging  that] 
any  member,  ofiicer  of  this  Board,  had  been  guilty  of  any  neglect  or  derelictioa' 
of  duty,  conld,  on  tlie  request  of  such  citizen,  have  such  alleged  delincjuent  pub 
llcly  examined  under  oath  in  respect  thereto,  before  a  justice   of  the   Supreme] 
("ourt;  and  in  view  tif  the  fact  that,  though  so  many  have   been  rcstnuned  by 
the  action  of  the  Board,  no  one  ha*  ventured  to  make  any  such  charge,  it  mar, 
T  think,  be  fairly  concluded  that  there  have  beeu  nr*  such  abuses  to  he  conHj 
plained  of. 

These  and  other  considerations  connected  with  the  present  health  laws  and 
their  administration,  have  attracted  great  attention  to  them  in  tliis  country  au( 
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abroad,  and  in  more  than  one  State  they  have,  I  am  informed,  been  made  tbe 
basis  of  similar  legisUtion. 

10.  I  am  satisfied,  from  the  experience  of  my  department,  that  it  is  indis- 
pensable to  the  success  of  any  efficient  health  laws,  that  the  tenure  of  office  of 
those  who  are  to  administer  them  should  be  at  least  as  firm  and  independent 
as  those  conferred  by  the  laws  creating  this  Board.  For  strong  solicit-ations 
and  bold  threats  are  not  unfrequently  used  by  those  affected  by  its  action  to  se- 
cure impunity  ;  and  it  is  natural  that  those  engaged  in  the  unhealthy  but  prof 
Stable  pursuits  a  Board  of  Health  must  restrain,  should  combine  thtir  influence 
to  resist  its  action.  And,  in  my  opinion,  if  the  time  shall  ever  come  when  tbe 
members  of  the  Board  shall  hold  their  office  practically  at  the  morcy  of  such 
portions  of  the  community,  its  efficiency  and  utility  will  be  in  a  great  measure 
lost 

There  is  no  field  of  official  duty  in  which  sound  judgment,  personal  integrity, 
and  a  strong  purpose  to  discbarge  public  duty,  are  more  indispensable,  or  in 
which  the  absence  of  them  would  be  more  pernicious  and  dangerous,  than  in  the 
administration  of  the  health  laws  of  this  Sanitary  District  I  trust  my  relation 
to  those  laws  and  their  administration,  and  my  deep  interest  in  the  subject,  may 
excuse  any  digressions  in  this  report. 

Your  obedient  servant, 

D.  B.  Eaton,     • 
Oountel  Metropolitan  Board  of  Health, 
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Ofhck  of  thk  Attobxet,  Metbopolitax  Board  op  IlEALTn,  I 
No.  801  MoTT  Street,  Xkw  Torx,  A'ovetiiber  1,  1869.      ) 

loLOiTEL  Emmons  Clark,  Secretttrt/,  etc. : 

Deak  Sir;  Tiie  record  of  the  o|w?ratiout>  of  ibU  Depftrlmeut,  duriug  tbo 
past  year,  presouts  little  to  call  for  comment.  The  system  adopted,  near  th« 
close  of  the  previous  year,  of  enforcing  by  actions  in  the  courts  the  oi-ders  of 
the  Board  as  well  as  the  provisions  of  the  Tenement-bouse  law,  has  been  con- 
tinued with  the  same  good  rcsu]tt:>,  and  has,  of  course,  produced  a  continued 
mass  of  litigation.  The  Board  also  ])iiftscd  an  ordinance  intended  to  reijulat* 
the  use  of  keros^'ne  as  a  buniing-tlind.  Under  it  many  suits  were  commenced. 
A  quvstion  of  the  right  of  the  Board  to  niaintHin  these  last-named  actions  was 
soon  raised,  and  at  the  close  of  the  year  had  not  been  decided.  The  right  of 
the  Board  to  remove  stalls  from  the  public  sidewalks  has  aL«o  been  again  litigated 
ill  what  is  intended  to  be  a  test  ca!»e.  Justice  Lane,  of  the  Sixth  District  Court, 
has  decided  against  the  Board,  and  an  appeal  lias  been  taken  to  the  Court  of 
Common  Pleas,  where  the  question  is  expected  to  be  argued  in  January.  Dar- 
itiii  the  lii«t  winter,  a  question  was  raised  us  to  the  constitutionality  of  the  act 
making  a  jury  in  a  Jnstice'.s  Court  consist  of  ouly  six  persons.  Justice  Lane 
decided  the  act  unconstitutional,  and,  as  there  was  no  power  to  summon  a  juTy 
of  more  than  six  in  such  courts,  the  litigation  of  the  Board  jH>emed  likely  to 
be  greatly  impeded.  An  application  was,  however,  made  to  the  Supreme 
Court  for  a  mandamus,  which  was  granted,  that  court  holding  that  the  act  is 
constitutional.  Pending  this  decision,  an  act,  drawn  by  me,  was  passed  by  the 
Legislature,  which,  by  giving  the  right  to  snuiriion  juries  of  twelve  in  such 
courts,  prevents  any  obstniction  to  the  litigation,  even  if  the  decision  of  the 
Supreme  Court  should  be  hereafter  reversed. 

In  my  last  report,  I  stated  that  "  the  demurrer,  ia  the  case  of  the  Idafa(v 
argued  before  Jurlgc  Daly,  of  the  Court  of  Common  Pleas,  on  May  14,  1807, 
has  not  been  decided  by  him.  I  presume,  from  the  length  of  lime  that  it  has 
been  retiuned  under  consideration,  wo  may  soon  expect  a  learned  and  ehiUorate 
opinion."  As  the  casii  has  not  yet  been  decided,  I  must  apologize  to  the  Boar<I 
for  having  been  led  by  my  naturally  sanguine  temperameul  to  undemite  the 
time  necessary  to  investigate  the  questions  involved, 

Tliore  have  been  brought,  during  the  year,  in  the  Justice's  Court  of  the 
Sixth  District,  nearly  5,000  actions;  theso  are  in  addition  to  those  which  were 
pending  at  the  date  of  my  last  report.  Of  these,  six-sevenths  have  been  di*- 
posed  of. 

With  few  exceptions— generally  in  case*?  where  the  wrong  person  was  sued 
— a  compHarice  with  the  law  or  order  of  the  Board  has  been  obttdned  iu  all 
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wliere  the  action  lias  been  disposed  of. 
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There  has  been  collected,  in  these  actions,  and  paid  to  the  Treasurer  durinjr 
tlie  year,  by  way  of  costs  and  penalties,  the  sum  of  19,194.09. 

The  number  of  actions  ordered  brought  was  not  less  than  ten  thousand.  In 
those  not  brought,  with  few  exceptions,  a  notice  of  intended  suit  produced  a 
compliance  with  the  law. 

In  an  action  brought  in  the  Supreme  Court  in  Westchester  County,  the  Board 
was  attempted  to  be  charged  with  the  expense  of  a  small  amount  of  work,  done 
at  Sing  Siiig,  by  a  person  who  did  not  comply  with  the  regulations  of  the 
Board,  relating  to  securing  payment  from  the  owners  of  the  property.  The 
action  was  defended  rigorously,  because  there  was  a  large  amount  involved  in 
similar  claims  in  Kings  County.  A  decision  has  recently  been  rendered  in  favor 
of  the  Boiu-d. 

In  an  action  in  the  Superior  Court,  brought  against  the  Board,  it  has  been 
decided  that  the  only  way  to  cancel  a  Hen  filed  by  the  Board  is  the  one  pointed 
out  by  statute. 

The  laws  relating  to  your  Board  are  defective  in  two  respects,  one  in  not 
providing  a  mode  of  service  upon  absent  or  unknown  owners,  and  the  other  in 
not  providing  sufficiently  for  the  removal  of  nuisances  common  to  several 
owners. 

Your  obedient  servant, 

George  Bliss,  Jr., 
Attorney  Metropolitan  Board  of  Health. 


E>viixEEE'8  Office,  Metbopomtax  Board  of  ElKALTn,  ) 
New  York,  December  31,  1869.       f 
To  ihe  Secretary  MetropoUhin  Board  of  Health.  : 

The  duties  of  iho  Kuy;iiiecr,  and  the  work  of  his  <lopartnient,  have  not  been 
less  daring  the  prt'seiit  tliaji  in  previous  years,  but  they  have  been  ratlier  of  ei- 
aminatioti  and  revision,  than  of  construction,  the  hononible  Board  ha\'ing  de- 
cided to  prosecute  parties  for  non-compliance  of  its  orders,  rather  than  to  enter 
on  premises  and  execute  these  orders. 

Of  the  complaints  of  Inspectors  referred  to  the  Enfrinccr,  one  thonsand  eight 
hundred  and  eighty-six  have  been  indorsed  with  ''  Special  Order*,"  eight  hun- 
dred and  forty  with  general  orders,  and  ^me  have  been  negatived.  Of  all  tlie 
complaints  referred  to  me,  at  least  oue-fouith  have  been  reiuspected.  Requests 
by  owners  of  tcncmrnt-lious'^rt  of  the  Board  for  a  stay  of  proceedings  in  c-OMis, 
of  infringements  of  tlic  Tencmont-housu  Act,  have  been  usually  referred  to  this 
department  for  Report,  and  many  citizens'  complaints,  which  have  been  deemed 
by  the  Sanitiiry  Supcnntendt'nt  moro  witliin  Ihc  Knginoering  than  the  Sanitary 
Inspector's  DeparLiiient,  have  been  iuvestigat&d. 

In  the  carrying  out  of  theiso  invei^tigationti,  the  Engineer  has  had  the  bene- 
fit of  intelligent  and  practiojil  aid  from  the  officers  detailed  for  that  purpose  by 
the  Board.  Sanitary  Policeman  Jolm  Brady,  who  has  been  in  this  office  from 
May,  18G0j  to  September,  1801),  and  Mr.  John  Ingram,  a  practical  plumber  of 
many  years'  stamiing  in  thia  city,  my  assistant  ftince  May  last,  have  performed 
their  duties  faithfully.  Both  of  ihem  have  invariably,  in  a  quiet  way,  tried  to 
have  nuisances  abated  promptly  by  owners  or  agenU,  without  recourse  to  com* 
plaint  and  service  of  ordera.  Much  has  been  done  in  tliia  way,  of  which  there 
is  little  record  in  this  office,  but  much  in  outside  credit  to  the  Board. 

The  classes  of  complaintjj  havo  been  much  the  same  as  in  previous  years, 
dirty,  leaky  privies,  obstructed  sewcr-pipcs,  broken  hydmnts,  sunken  Iota,  gut- 
ters, and  curbs,  leaky  rnofs,  etc.,  etc.  But  most  of  the  nuisances  complained 
of  arc  less  in  degree  latterly,  functional  rather  than  structunil  derangements, 
duo  more  lo  the  tenant  tlirm  the  landlord.  Actions  at  law  have  demonstrated 
to  the  latter  the  nceciwity  of  complying  with  sanitary  requirements ;  but  it  has 
not  reached  the  former;  and  among  those  where  ignorance  and  selfishness  pre- 
vail, there  is  a  necessity  for  police  supervision.  In  dirty  houses  with  all  the 
Burrouiidiugs  of  tilth  and  wretchedness  1  have  found  single  families  keeping 
their  own  apartments  neatly  Rud  cleanly,  but  compelled  to  use  in  common  with 
their  filthy  neighbors  the  privies  and  water-idosetii.  In  all  tenement-bouses 
there  should  be  some  responsible  head  to  protect  the  neatj  and  compel  the  dirty 
to  keep  clean. 

The  Tenement-house  Act  requires  certain  windows  to  be  cut  in  halls  atd 
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bedrooms,  with  opening!  in  the  Rty-ltglit*  for  vcntihtion.  Tlie  not  is  good  m 
so  far  that,  the  wore  the  oponingd  that  arc  maHe,  Iho  better  tlie  circulation  ;  but 
it  is  queationablo  how  much  morality  may  bo  improved  by  dcatroying  the  pri- 
vacy of  apartments.  Besides,  tlic  ventilation  secured  is  only  summer  ventilation  ; 
the  landlord  may  put  a  ventilator  over  his  hall;  he  may  cut  windows  into  the 
hall  bedrooms,  and  construct  flues  in  the  inner  chambers,  and  the  tenant  may 
be  grateful  for  them  in  summer  when  the  draft  is  outward;  hut  when  winter 
comes,  and  fire*  are  kept  constantly  lighted,  the  nir  for  the  combustion  of  the 
fuel  comes  in  cool  through  cracks  and  hi  flucn,  and  ho  closes  up  all  apertures  that 
he  can.  Perhaps,  poorly  clad  and  ill  fed,  he  would  rather  sutferfrom  vitiated  air, 
if  it  be  wann,  tluin  from  fresh  and  cold  draught.*. 

Fijr,  1  represents  the  plan  of  a  conunon  fonu  of  lenement-house,  two  suites 
of  apartments  on  each  flat;  and  Fig,  2,  four  suites.  The  law  requires  windows 
Wj  w,  w',  w',  through  hall-walls  and  dividing  wnlU  of  bedrooms,  and  also  into  the 
living-rooms.  To  the  latter,  being  usually  transom  windows  over  the  door,  there 
is  but  little  objection ;  but  to  the  former,  and  especially  among  the  better  class 
of  tenants,  there  is  great  complaint  of  the  loss  of  privacy  to  the  bedrooms,  that 
these  windows  cannot  he  opened  without  the  occapanta  being  overheard   in 
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halls  and  adjoining  rooms,  and  being  seen  by  persons  passing  up  or  down  stairs. 
In  Figs.  3  and  4  I  have  modified  the  plans  to  obviate,  in  a  measure,  these 
objections,  and  to  avoid  the  tenement-house  look  in  the  hall.  In  Fig.  3  a  light- 
well  and  ventilating-Bh:ifl  (v)  is  introduced  between  the  two  interior  bedrooms, 
into  which  windows  open  from  all  the  bedrooms.  In  Fig.  4,  the  ventilating- 
shaft  (v)  is  between  the  bedroom  and  living-room,  with  windows  into  bedroom, 
liviiig-roora,  and  water-closet.  Rcceftses  (r  r)  are  for  beds,  which  may,  or  may 
Dot,  be  enclosed  by  folding-doors. 

It  will  be  observed  that,  in  Fig.  4,  a  water-closet  (w  c)  is  introduced ;  the 
small  pantries  (Fig.  3)  couhl  be  used  f<»r  the  same  purpose.  It  would  be  better 
and  cheaper  for  the  landlords,  that  every  suite  of  rooms  should  have  its  own 
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water-closet,  for  which  the  tenant  should  he  hM  responsible.  If  a  branch  from 
the  soil-pipe  he  connected  with  the  hot  flue  of  the  chimney,  either  at  top  ^r 
battoui,  a  dniuichl  inward  will  ha  induced  in  it  ivliich  will  j>revent  any  smell 
escaping  into  ihe  interior  of  the  houAe,  especially  if  the  lids  of  the  water-closet 
seat  be  kept  closed.  A  simple  trap  at  the  foot  of  the  soil-pipe  would  be  suffi- 
cient with  n  elieiip  hopper  flushed  by  tlie  sink-water  only.  Fig.  5  U  an  isoroct- 
rical  section,  c^f  which  Vxtr,  4  in  the  plan,  showiiijr  the  position  of  the  watcr-eloset 
(w),  soil-pipe  (3  p),  its  connection  with  chimney-flue,  the  sink  (s),  it^  waste-pipe 
to  the  water-closet,  also  the  windows  (w  w  w)  opeuinj;  from  ventilatin^baft  (v) 
into  bedroom,  water-closet,  and  living-room-  This  shaft,  should  he  carried  well 
above  the  roof,  covered  with  glass  skylight  on  top,  and  open  at  ihe  sides. 
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It  has  been  said  above  thflt  tbe  ventilation  prescribed  by  the  Tenements 
house  Act  ia  mostly  ftpplicahlo  to  warm  weather;  that  the  tenants  will  close 
the  aperlurns  011  the  approach  of  cold.  Morin,  ia  liis  ''Manned  du  Chauffage,'' 
gives  a  common  and  practical  way  of  introdncinjj  warm  air  into  roonia  heated 
by  grates  or  stoves.  The  smoke-pipe  or  flue  is  of  iron,  enclosed  in  a  brick 
ehainber  or  flue,  into  which  the  exterior  air  ts  introduced  at  the  bottom,  and 
discharged  juat  below  the  ceiUng  of  the  room.  In  Fijr.  6,  which  is  an  isoraetrical 
section  of  two  floors  of  a  teuement-house,  i.s  shown  a  moditicalion  of  this  appa- 
ratus. A  A  are  the  exterior  openings  of  the  air-ducts,  which  pass  between  floor 
and  ceiling  of  room,  opening  tliroui^h  the  floor,  ay  shown  at  («>)  or  upper  floor. 
Around  this  opening  (sec  floor  boh^w),  a  niL-tuI  drum  (d)  is  constnictcd  attached 
to  tbe  floor  and  open  near  the  ceiling.  The  stove-pipe  passes  borizoutally  into 
the  drum,  and  out  at  tbo  top  into  tbe  chimney.     Tlio  e^gterior  air  passing 


tbrongh  the  duct  and  into  the  drum  is  heated  by  the  stove-pipe  and  discharged 
at  the  ceiling,  as  shown  by  the  arrows.  The  quantity  of  air  to  be  controlled 
by  some  damper  in  the  duct.  Two  flues  are  shown  in  the  figure ;  one  only 
for  smoke.  A  single  flue  of  adequate  size  has  been  found  in  English  tenement- 
house  experience  to  answer  for  all  the  stories  where  the  stove-pipes  are  intro- 
duced with  a  discharge  upward.     The  other  flue  is  intended  for  ventilation. 
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Within  this  flue  ia  a  pipe  (p)  for  an  ash-shoot,  connecting  with  ft  tight  bin  in  Iho 
collnr.  Ash-nhoots  and  bins  are  ami  mo  n  in  other  coantricB,  but  are  not  usual 
here  ;  and  they  are  a  very  great  convenience  to  the  tenants,  and  do  away  wltli 
the  ash-burrcis  in  the  streets.  The  opening  to  this  ash-shoot  ia  on  a  level  with 
the  floor  to  admit  of  the  dust  of  the  room  being  swept  into  it.  It  is  shown  on 
a  larger  scale  (Fig.  7-),  with  the  lid  open.  A  grating  prevents  the  passage  of 
improper  substances  which  might  choke  the  shoot. 

The  Croton  Board  and  Brooklyn  Board  of  Sewers  during  the  present  year 
have  prosecuted  Uicir  work  of  sewer  construction  in  the  streets,  and,  as  fast  as 
completed,  your  inspectors  have  invariably  inspected  premises  on  which  nui- 
sances could  be  abnlcd  by  fiewer-connoctioUt  aad  orders  for  the  same  have  been 
indoi-sed  and  is.sued. 

The  following  table  exhibits  the  income  from  wiwer-pennits  to  the  Croton 
Aqueduct  Department^  and  the  number  of  scwer-pennits  taken  at  the  Brooklyn 
I>epnrtment  from  year  to  year: 

January  1,  1861,  to  December  1,  1861 $15,981  00 

1862 14,193  00 

1863 16,169  00 

1 864 1 6,375  00 

1865 16,393   30 

1 866 29,775  50 

18S7 47,895  50 

1868 32,791   00 

1869 27,788 
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Number  of  connections  made  with  sewers  in  Brooklyn: 


1859 422 

I860 1,695 

1861 4,895 

1862 3,168 

18G3 1,948 

1804 1,301 


1865 1,518 

1866 3,605 

1867 2,922 

1868,  to  November  1st 2,768 

1869,  to  December  Ist 3,388 


The  utilization  of  sewage  has  Iod;^  been  a  problem  to  sanitarians  and  econo- 
mics; the  precipitation  of  its  valnaMc  matters  by  chemical  means  and  by  snb- 
sidatioTt,  and  then  Inmsporting  them  in  a  Bcmi-fluid  or  dry  state,  has  not  yel 
proved  practical.  But,  when  sewage  can  bo  pumjjed  in  a  liquid  form,  and 
distributed  directly  upon  land,  it  has  invariably,  I  believe,  been  successful 
and  remunerative  in  the  vast  increase  of  agrieultural  products.  It  is  the  cheap- 
est way  of  applying  manures,  and  least  offensive,  all  smell,  if  any,  disappear^ 
ing  in  a  few  moments  after  its  application,  and  aiuking  into  the  earth ;  the  roots  ^m 
and  fibres  grasp  every  thing  nutritious  to  themt  and  the  water,  percolating  into  ^K 
the  underground  drains,  becomes  pure  to  taste  and  analysis.  It  is  evident  that, 
in  the  country,  tight  cesspocds  should  be  the  rule,  and  the  sewage  distribat^d 
by  hand  over  field  and  j;arden;  but,  in  the  city,  there  are  only  the  parks  to 
whieh  tlie  sewage  can  be  applied,  and  tht*  sooner  s*>me  arrangement  is  made 
for  thus  utilizing  a  portion  of  our  sewage  the  better.     The  system  of  stowage  ifl 
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not  so  fnr  carried  out  Wtli  here  mid  in  Brooklyn,  but  tLat  the  scwors  around  tlic 
lar^e  parks  conUl  l>e  diverted  into  lar^'  subterranean  tanks  within  the  enclos- 
ure*. Wntcr  ttuiHt  he  provided,  and  tlii*  affords  the  readiest  and  l>ost  means. 
Tliere  can  be  no  offence  of  smell  where  the  waste  b  dilutcil  hy  60  gallons 
at  least  to  each  iidiabltant  At  Kings  County  Buildings  an  open  ccsbpooj, 
many  years  a  nuiaancp,  receives  all  their  waste  ;  using  260,000  gallons  on  an 
average  per  day,  at  least  300  acres  would  bo  well  irrigated  and  manured,  and 
with  profit,  where  now  a  product,  worth  at  least  20  dolbira  per  day,  ia  wasted 
in  the  cesspool. 

The  Counsel  of  the  Board,  having  decided  that  the  abatement  of  the  nuisance 
of  sunken  lots  lay  within  the  province  of  the  Board,  drew  up  the  following  form 
of  orilcr : 

"At  a  meeting  of  the  Metropolitan  Board  of  Health,  held  on  the        day  of 
,18     ,  at  said  office: 

"The  premises  ]»ea*inafler  mimed  liuving  been  and  being,  in  the  opinion  of 
said  Board,  and  in  fact,  in  a  condition  and  in  effect  dangerous  to  life  and 
health;  and  Sidd  Board  having  taki-n  mul  filed  among  its  records  what  it  re- 
gards as  being,  and  what  is  &utlicienl  ]iroof  to  authorize  its  declaration  that  tho 

Fia.  8. 

1       1 !         L 


J 


ZievQiitk     Ai: 


same  is,  a  public  nuisance  and  dangerous  to  life  and  health,  sahl  Board  does 
hereby  entfr  the  same  on  its  records  as  a  nuisance,  and  makes  in  respect  there- 
to the  following  urder,  to  wit : " 

"  Ordered^  Tliat  a  sewer  be  constmcted,*'  etc. 

Supported  by  this  decision  the  inspectors  have  again  made  complaints  of 
several  Kunkcn  lots  and  squares  in  the  upper  part  of  this  city,  old  and  long- 
stantUng  nuisances,  and  the  IV)ard  has  issued  orders  for  their  abatement. 

Within  the  squares  bounde^i  by  Sixty-fourth  and  Sixty-fifth  Streets  and 
Tenth  and  Eleventh  Avenues  there  has  been  a  very  great  collection  of  stagnant 
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and  (iffensive  water.  The  order  was  for  the  construction  of  a  box  drain  on  Ihc 
line,  as  shown  in  the  accompanying  sketch,  Fig.  8.  Tho  Uric  was  varied  some- 
what l>y  the  proprietors  to  suit  their  coustruction  ;  but  the  line  was  made  con- 
tinnoua,  and  without  injuring  the  efficacy  of  tl»e  drain.  The  full  line  is  as  it  was 
oonatructcd.  The  drain  across  Sixty-fifth  Street  was  cleaned  by  the  Crotoa 
Boartl,  and  its  continuation  to  Sixty-sixth  Street  by  the  Metropolitan  Gas  Com- 
pany. 

Similar  orders  wore  sor^'cd  on  ecrtain  owners  of  premises  between  Fourth 
and  Fifth  Avenues^  and  Fifty-ninth  and  Sixty-fourth  Streets,  The  line  of  con- 
struction is  shown  on  the  accompanying  sketch — Fig.  9 — shaded  portions  rep- 
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rewnl  the  stagnant  water.  The  Croton  Departraeot  have  finished  the  culverts 
beneath  the  streets,  hut  the  property -owncis  have  not  yet  complied  with  the 
ordei-s,  although  sorac  of  them  have  brought  stone  for  the  construction  of  the' 
drains.     All  of  these  orders  should  be  executed  prev^ous  to  filling  up  the  lots. 

Similar  orders  Imvo  been  served  on  owners  of  h>ts  between   Sixty -fifth  and 
Sixty-seventh  streets  am!  Eighth  and   Ninth  Avenues,  but  nothing  has  becaj 
done  toward  compliance.     When  the  Board  first   came   into   existence   grcal 
complaints  were  made  of  the  squares  bouiiiied  by  Seventy-fourth  and  Sevcntr-' 
sixtJj  Streets  and  Second  and  Third  Avenues,  and  the  Street  Commission  and 
Croton  Department  were  requested  by  the  Bonrrl  to  abate  the  nuisance.     Both 
departments  did  not  consider  it  within  their  duties  to  do  the  work,  allhougl 
much  of  the  nuisance  resulted  from  a  blocking  up  of  the  old  drain  acr^j 
Second  Avpuuc,  during  tlie  construction  of  a  sewer  in  that  avenue,  by  the! 
Croton  I)ej*artuienl.     The  Street  ComnuEsioner  was  to  bring  the  matter  boforai 
the  Common  Council,  but  nothing  was  done.     Tina  year,  Sixty-fiftli  Street  hai 
ing  been  giaded  from  Second  to  Third  Avenue,  and  a  portion  of  the  pond  filled^ 
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in  tlieroby»  the  Board  bave  issued  orders  fur  the  filling  in  of  the  lot*  to  a  level 
of  6'  above  iLe  level  of  atagnaut  water,  it  Injing  the  intenliou  of  the  Engineer  to 
recommend,  when  these  were  complete,  the  construction  of  a  drain  in  line,  as 
shown  in  the  accompanying  skelcb,  Fig.  10.  Part  of  thia  plan  has  already 
been  executed  on  the  westerly  side  of  Third  Avenue,  and  the  Croton  Depart- 
ment have  been  requested  to  make  an  opening  into  the  Sixty-fourth  Street 
sewer  at  a  point  cightj'  feet  west  of  Second  Avenue.  When  the  whole  plan 
is  carried  out  there  will  be  a  good  8ubM.lrainage  below  the  level  of  the  street 
Bewera  on  the  territory  extending  for  tlic  width  of  two  squares  and  from  Second 
to  Fourth  Aienue. 
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There  u  a  large  extent  of  low  ground,  west  of  Eighth  ■  Avenue,  between 
Seventy-fourth  and  Sevonty-seventli  Streets,  covered  mostly  with  stii^nnnt  water, 
which  every  year  will  become  more  and  more  of  a  nuisance,  as  squatters  con- 
gregate around  its  border.  It  now  turuishes  a  supply  to  one  of  the  ponds  of 
Cenlnil  Park.  Tlierc  should  he  drains  constructed  here,  and  then  well  covered 
with  earth  to  protect  tliis  source  of  supply  from  contamination.  Olhcrstagnant 
lota  have  been  complained  of.  Where  connection  with  street-sower  could  be 
effected,  such  order  hiis  been  indorsed ;  but  many  offered  no  remedy  except 
the  opcnintj  of  old  dniinn  and  water-cttursL's,  and  they  have  been  so  indorsed. 
On  others  delay  has  been  recommended  till  the  street-sewers  arc  complete. 

Of  the  outlying  districts  very  little  can  be  said  in  the  way  of  drainage. 
Flusliing  has  }iud  a  drainage  commis.sion  wliicli  hiiR  been  quite  active ;  and 
the  whole  of  Morrisania  lias  been  siin'eyed  for  a  con»plete  system  of  sewerai^e. 

lu  EdgL'water,  Stalen  Ishmd,  comniissionera  liave  been  appitinted  under 
the  Act  of  1868,  and  surveys  have  been  made,  but  no  plan  has  been  acted  upon. 
Tliroughout  the  whole  Metropolitan  District,  outside  the  limits  of  Brooklyn 
and  New  York,  it  is  felt  by  all  iiilelligeut  persons  tlmt  there  is  au  absolute  neces- 
sity that  powers  of  sewerage  and  drainage  should  be  conferred  on  some  Board  or 
other.  Not  only  are  there  maiiy  ponds  and  swamps  that  holli  for  sanitary  and  ag- 
riL'ultural  puq)Ose»  should  be  drained,  hut  in  the  rajtidly-growing  towns  an<l  \il- 
lages  the  earth  is  becoming  saturnted  with  the  waste  nf  houses  and  the  leakage 
of  privies,  and  the  water-supply  from  wells  is  becoming  contnminated,  find  drain- 
ago  becomea  also  an  iiuportaiit  question  as  a  source  of  water-snpi>ly,  while  sow- 


erage  \oola  to  the  removal  of  all  noxious  flui^k  1>y  eotiroly  separate  cocatnid- 
tion».  In  my  report  of  18CU  I  rccoitmieuded  ihc  use  of  ^li|^-boxcs  for  comitrj" 
pnvit'B,  with  IIk*  iiau  uf  sulpliiite  v(  iron  or  lime  or  (loiiimon  earth  ns  diiiiifect- 
atits.  Since  that  time  the  earth-cloiiot  has  been  introduced  in  this  country, 
aud  piuties  u^tng  them  report  them  bs  a  success.  They  were  used  at  tho 
skatiDg'pond  in  Prospect  Park,  aud  the  cugiuccr,  Mr,  C.  C  Mttrtin,  report*  to 
tiie  that  **  there  were  eight  of  thorn  in  rooms  heated  hy  stoves,  and  tlje  same 
rooms,  only  separated  by  a  partition  or  screen,  were  occupied  by  ladies  aud 
geutlcmun  without  annoyauce,  aud  even  without  the  knowledge  of  the  cxiRtence 
of  the  closet-*  in  many  cases,"  I  have  examined  the  marliinery  of  tlie^ie  closers 
and  find  it  very  simple,  and  cannot  sec  but  that,  with  the  exception  that  the 
earth  is  to  be  supplied  by  hand,  why  they  are  not  as  easily  taken  care  of  a&d 
as  little  liable  to  get  out  of  order  a-s  waterK»lo&ctft.  Where  water  is  to  be  sup- 
plied to  a  closet  by  pumping,  the  labor  would  ratlier  be  in  favor  of  the  earth 
closet. 

Owing  to  tl»e  lateness  of  the  season  nt  wliicli  the  Astor  Place  imnal  w« 
adopted,  the  stone  for  its  constniction  could  not  be  delivered  till  this  season,  and' 
the  urinal  was  nut  ready  for  occupancy  till  early  in  May.  From  its  first  open- 
ing it  showed  the  imperious  necessity  of  some  such  provision.  In  June  986 
persons  were  counted  Cfoinu^  into  the  men's  division  during  the  thirteen  hours 
that  it  was  o])eii  on  a  single  day.  In  August  the  men's  division  was  enlarged 
by  moving  the  partition  toward  the  women's  part,  but  without  reducing  the 
closet  accommodation  of  the  latter.  "With  this  enlargement  the  male  frequent- 
ers continued  to  increase,  so  that  at  least  300,000  have  made  use  of  the  inside 
of  the  urinal  since  its  erection,  aud  numbers  more  of  the  outside  at  night,  Tlic 
greatest  number  of  women  making  use  of  their  division  has  been  twenty-five  in 
a  single  day. 

Of  the  neccsailies  of  such  ciiifices  both  for  men  and  women  thero  can  Ue  no 
doubt,  and  of  the  appropriateness  of  this  locality  for  one.  But,  as  one  •where 
there  should  be  many,  it  undertiikcs  the  relief  of  too  large  a  population  and 
district,  and  is  too  buiiill.  The  attempt  to  keep  tbo  men's  division  clean  by  ifco 
once-a-day  8npor\iiiion  of  a  woman,  nnd  by  stnictural  means  guard  againrt 
misuse,  nnd  the  closing  of  the  builiiing  cveningn,  have  been  mistaken  In 
tJjc  opinion  of  your  Engineer,  it  has  been  clearly  proved,  by  the  expcricMice  of 
the  urinal  in  Astor  Place  and  City  Hall  Park,  that  these  indispensable  structures 
should  have  some  competent  person  in  charge  while  they  are  in  use,  sa  at  our 
frequented  liotels ;  that  these  accommochitions  should  be  of  the  best  chanicter, 
tending  rather  to  Ijiing  up  the  sense  of  decency  in  the  users  than  degrade  it. 
In  an  educational  point  of  view  well-kept  public  urinals  may  serve  an  powerful 
assistants  to  Bonrds  of  Health,  as  examples  of  what  can  be  done  to  render  such 
stmcturcs  comfortable  nnd  inoffensive;  they  will  introduce  among  our  lowest 
classes  habits  t>f  cleanliness  aiiJ  self-respect,  that  will  improve  the  condition  of 
our  tcnemeut-houses,  and  euable  landlords  to  make  improvements  by  Bubstito- 
tion  of  water-closets  for  privies,  which  now  would  be  wi)r»c  than  useless. 

Tlie  Board  have  referred  to  me  for  a  report  on  garbage -boxes.  I  have 
carefully  looked  at  the  boxes  offered  for  your  inspection,  and  have  investigated 
t!ie  garbage  question  as  worked  in  other  cities.     The  box  placed  beneath  the 
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Bidewalk  nppositL-  the  Police  IleaUquarters,  ftccms  to  uiiHwor  a  very  good  par- 
pose  ;  liiit  is  costly,  itiul  nuiy  hv  a  imUancc  in  winter  wi*nther.  It  does  not«€eni 
to  me  proper  tliat  garbage  should  ever  be  brought  into  tho  street,  except  when 
it  is  emptied  into  the  cart ;  any  receptacle  for  garbage  must  become  oti'eneivc, 
atul  there  scc?ns  to  be  uo  good  reason  why  this  smell  ahoubJ  Ite  put  wht-re  it 
roust  he  ofifensive  ta  tlie  greatest  number  of  ])crson«.  In  B<iston,  the  ashes  and 
garbfigc  are  kept  distinct,  and  within  the  limits  of  the  premises.  The  dirt- 
colleotcrs  go  in  and  bring  out  both  of  the  two  products,  wliieli  separate  are  of 
value,  tliognrbage  for  swill,  the  nshosforilie  grading  of  streets  and  Iol».  Ou  the 
recommendation  of  your  Sanitary  Committee,  I  conferred  with  the  executive 
officer  of  Rtrect  cleauing^  to  see  whether,  in  case  the  Bonrd  would  exert  its 
mitbority  to  have  tlie  ft-shes  and  garbage  kept  in  different  boxes,  he  would 
order  bis  men  to  go  into  the  back  yard  of  tenement-bouses,  or  beneath  tlic 
stoops,  to  remove  the  contents*  On  consultation  with  the  contractors,  it  was 
declined.  This  plan  s^hould,  however,  be  adopted.  The  mere  form  of  the 
TeccptHcWs  ift  of  but  httlc  moment;  a  barrel,  pret'cralfly  of  iron,  with  the  gar- 
bage well  covtrcd,  should  bo  introduced,  the  occupants  to  be  responsible  for  iho 
cleanlincM  of  tlu'  receptacles,  whidi  should  be  kept  where  they  shall  not  be 
offeiiMve  to  otliors. 

Your  Assistunt-Sanitiiry  Superinlondt'ntt  T*r.  Morris,  das  for  years  in  bis 
bouse  been  in  the  habit  of  disposing  of  all  the  garbage  by  buniing.  It  is 
hardly  possible  that  this  would  be  applicable  in  boarding-houses  and  hotels,  but 
it  seems  very  probable  that  if,  in  every  suite  of  apartments  in  a  tenement-liouse, 
there  were  ready  means  of  getting  rid  of  all  liquid  waste  into  the  sewer-pipe,  all 
the  garbage  might  l>c  disposed  of  in  the  cooking^stove.  With  the  addition  of 
an  ash-bin  and  shoot,  the  great  nuisance  of  garbage-boxes  in  the  street  might  be 
entirely  done  nway  with.* 

At  the  reqiiest  of  the  Sanitary  Committee,  I  have  visited  very  frequently  the 
rendering  dock  at  the  foot  of  Tlurty-eigblh  Street  and  North  Kiver,  to  see 

•  Mr.  Vt'.  R,  Ollbcrt.  of  DaTjccUna,  tncUn,  hii§  Invented  a  procrt »  forlhe  dlfpwfll  ntthc  proilacUof 
dry  fiifwasc  hy  barnlaj;.  F.  J.  MourI,  M.  D.,  Impector-j^'fnvml  of  jailti  Id  ttii'  townr  prorliices  of 
India,  ej>eiikR  very  Tavnnihly  of  Mr.  U1ckcy'»  process,  anil  Mr.  Illckey  tliu4  spi«uk«  nf  U  himself  a« 
"  the  curbonlxntlon  or  dry  dlnliHathin  *y«em  of  conserrancy:  " 

"  Tht»  •idtntn  pnnpufpi*  lr»  rpriilvr  flItH  of  aU  klndn  loiinxirtmi.  by  carbi^nlzitic  In  cl<iiie  rutorU— 
D»lo(if  tilt  iTJ-ldm'  lit  till'  r<"toj-i*  for  di'fPilnrlEinir  frvi-h  fllth  in  inmoll  to  the  npjjanitTi*,  aii?1«iiirt  It  nrnl 
the  producte  orLhcUiatllktlotifor  munarc—tbii  ^ft  bolug  available  for  beating  or  lighting  parpoae*, 
or  for  both. 

The  oytein  may  l»e  divldpd  nnder  Ihren  lieadu  : 

1.  When  thf  pn*  I*  to  bo  ntlHitMl  only  fnr  healing  Ihe  ftrniacrn. 

a.  When  tho  (^<*  geiii'mtcd  H'oia  tho  ailb  luM  U  to  b*i  pirtUUy  or  eDtlnily  lued  fur  inamluKiiiK' 
pttrpn^en. 

3.  WHl-ii  tho  tfno  fmin  the  fllth  la  to  be  atlllKed  for  beating  the  famoMt,  and  fresh  gaa  nude  al 
amall  ei|M!ni«e  for  illouiinatlDg." 

The  fllth  carbonUed  by  thcfc  Bystcraa.  Mr.  Hlckey  remarks,  U  at  oiico  and  fbrever  rrndored  In- 
DOiluuM  even  on  lt>>  Joarncy  to  the  appanitui.  It  can  ner^r  rcji^alD  any  of  the  objcctlonnhlo  qualltlu* 
of  flirb.  The  vitality  of  all  organic  boilio»  is  destroyed.  The  poodrcltc  (carbonized  reiUluu  iu  the  rc< 
torTB>  la  a  black  powder,  perfectly  tit*^  from  smell  and  la  on  admirmble  doodorizer  for  solid  and  liquid 
fllth. 

The  pia  yitilds  flverj'  brilliant  lU'h I.  and  1^  perfectly  nnnbjectlonable.  The  pondrettcaad  Uie  rettive 
In  the  condenser  etc..  contain  unlitiul  nod  ve^tablu  chsrroal,  with  phmphale*.  cartKinatvin,  and  *ul- 
phntc-s  of  potttib.  A<»i1a.  mrv^mcftbi,  llTne.  Iron.  rtc..  the  mlnrral  or  eArtfay  roaterlal«  of  pUmt-fotid,  and 
also  itmtnnnU  fiiod  carbonic  acid,  which  are  tho  organic  materials. 

The  prime  cunt  of  the  ajiimrattLi,  hu  sAj*,  is  trllllnj;.  and  the  itystem  wlH  t>c  Bi-lf-fnnliilolnlng;  a« 
re^rda  fbel  fnrtli«  himaccK. 

tlccbiliiia  for  bit  liiTcntlon  liiAt  U  t«  perftwt  In  a  eanltao' p<>lnt  of  view ;  that  It  la  trconomical ; 
that  the  manaru  1b  of  flnit  qoaltty,  portabW,  and  Innoxlou*  ;  that  the  ga*  ts- luminima  and  Innocent; 
and  that  the  pondretie  la  a  perfect  doodorUer  for  solid  and  Uquld  Altb. 
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whether  some  construction  might  not  be  ftuggcsted  by  which  the  very  offensive 
.sniL'II  might  be  abnted.  and  the  business  «till  carried  on.  Without  a  radical 
olmiigfi  in  tho  vrholi;  arrani^OTiiont,  in  both  ajijinralUB  and  Btructuret- — the  sub- 
stitution of  iron  in  the  pUce  of  wood,  of  h  noii-abnorbont  material  instead  of  one 
which,  rcccivin|;r  odors  and  otfcnsive  waste  into  all  its  pores,  in  time  become*  of 
itM>lf  a  perpetual  offiMicc;  and  tlie  location  of  tlie  buildings  ou  tho  pier,  beueatb 
which  iron  boats  niijjbt  pjifls,  and  into  wbirh  the  oft'ensive  materijil  might  be 
directly  diftcharircd  and  tightly  closed — there  seems  to  l>c  but  Utile  chance  of 
abating  the  nuisjiucc.  And  it  is  very  questionable  even  with  the  beet  arrange- 
mcht^  th:it  fonld  be  dovirtiul,  wbothor  llip  escape  of  offensive  odors  might  not  be 
more  tlinn  should  be  ]»ennitted  within  the  city  limits,  and  as  a  matter  of  ei- 
pcriment  it  should  not  be  tried  here.  It  is  not  implied  by  the  contract  that  » 
tallow  nnd  mannn^  factory  should  be  established  in  our  midst,  nor  is  it  necf*- 
sary.  Ot^al  an^l  dead  animals  can  as  readily  be  removed  as  the  manufactured 
products ;  and  at  Barren  L<land,  or  some  similar  locality,  the  manufacture  can 
l>e  carried  on  without  offence  to  any  neighbors.  Hut,  wherever  trcnted,  the 
constructions  that  may  be  necessary  for  the  cheap  and  ready  doing  of  the  work 
are  the  very  ones  which  will  tend  to  abate  the  nuisauce,  and,  if  the  stench  can 
be  entirely  rechiimiv!  and  absorbed  in  the  material  manufactured,  the  quantity 
or  quality  must  be  increased. 

Manure  and  Garlxiye  Docks, — TIil*  piers  and  docks  for  reception  and  dis- 
charge of  garbage,  street-dirt,  and  manure,  are  in  this  city  of  the  most  unsub- 
stantial construction,  as  if  the  requiicments  were  but  temporary,  and  doniething 
was  to  soon  happen  which  would  do  away  with  their  necessity ;  yet  in 
garbage  and  street-dirt  there  arc  delivered  by  contnictors,  on  board  of  boats, 
900,000  cubic  yards  per  annum,  to  which  must  be  added  surphw  earth  in 
the  excavation  of  the  cellars  of  b\iildiugs,  and  the  tnanure  of  from  60,000  to 
05,000  horses.  AVhcro  garbage  and  ashes  arc  kept  separate,  the  former  alone 
wonld  have  to  be  removed  from  the  city,  na  it  has  been  demonstrated  by  actual 
use  that  there  is  no  better  subMratum  or  foundation  for  the  pavement  of  streetf 
than  coal  usbes;  and  for  the  filling  of  Ms  below  grade  they  are  better  than 
earth  or  gravel.  In  Boston  all  the  garbage-carts  deliver  tluir  load  at  a  single 
depot,  where  swill-carts  from  the  country  come  to  receive  it.  The  cart*  that  collect 
and  transport  it,  are  tight,  with  clo-ie  covers;  it  is  collected  and  carried  off 
early  in  the  day,  and  the  depot  is  kept  clean  and  well  washed.  In  this  city  the 
moans  of  transport  in  barges  and  i^team-lugs  would  atford  better  facilities  than 
in  Boston,  and  the  localitiea  for  its  consumption  may  be  much  more  remote. 
Kiir  the  garbage  as  well  ns  stret-t-dirt  and  snrphiK  diit,  good  suWtantial  piers 
should  be  erected,  on  which  should  be  placed  large  hoppers  or  bins,  elevated 
to  such  licighta  that  they  c<iuld  be  readily  emptied  into  l»iu'ge&  by  ioclincd 
shoot**,  with  drive-wjiys,  so  that  the  wagons  and  carts  onnld  bo  drawn  up  nnd 
discharged  into  the  top.  For  manureHhimps  some  similar  arrangement  should 
be  adopted,  but  the  manure  as  delivered  is  composed  of  two  different  materials  |l 
dung  and  straw,  which  it  is  as  important  to  separate  as  garbage  and  asbes.  The 
dung  is  valuable  fur  itself,  bnt  the  straw  is  almost  worthless  till  rotted,  and  ou 
this  account  it  ha<^  been  very  common  to  stack  the  manure  on  the  dock,  and 
hold  it  till  time  has  incorporated  the  straw  and  duntj  in  one — a  nnisanre  which 
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hns  been  ft  frequent  source  of  complaint  to  5'oar  honorable  Board.  Throufjh 
improper  use  of  straw  for  horse-bedding,  the  small  space  and  opportunity  for 
dnin^,  and  the  objections  of  parties  near  to  stables  to  having  it  spread  to  dry, 
the  result  ia  that  by  far  the  largest  [)ortion  of  the  manure  (delivered  at  the 
docks  is  straw.  Thc'ycaply  'luatitity  of  rnanuro  nnist  he  erjual  to  100^000  tona, 
of  which  at  least  two-thirds  is  straw,  the  latter  being  in  its  unrotted  condition, 
not  worth  the  cost  of  transport.  The  straw  could,  I  think,  bo  sejuiraled  from 
the  dung  by  machinery,  and  buled  or  waslied,  and  used  for  .straw  paper;  or,  if 
bumed  in  furnaces  with  a  liigh  chimney,  the  profit  to  the  manure  contractors 
would  be  Tjcarly  as  great  as  at  present,  and  tlie  nuisance  to  the  city  mucti  less, 
Tlic  tnjrjRport  of  the  residuum^  rautili  more  valuable  aa  a  manure,  would  be  only 
one-lliird  of  the  present  This  could  bo  thrown  out  from  bins,  like  th<ise  pro- 
posed for  garbage  and  street  dirt,  the  barges  readily  loaded,  and  otfeiice  from 
demurrage  and  storage  almost  entirely  done  away  with. 

There  have  been  some  oomplaints,  both  in  this  city  and  lirookfyn,  of  smoke 
from  the  chimneys  of  manufactories  and  workshops,  and  some  orders  have  been 
indorsed  to  extend  the  chimneys 'to  a  height  of  ten  feet  aborc  the  roofs  of 
houses  adjacent.  Should  the  adjacent  building  be  earned  up,  or  new  buildings 
of  greater  lieight  be  erected,  the  same  remedy  again  wouJd  have  to  be  aj>plied. 
Many  of  these  chimneys  have  been  constructed  with  too  small  a  base,  to  prevent 
them  to  be  raised  with  brick-work,  and  a  temporary  expedient  has  to  be  substi- 
tuted uf  iron  pipe,  stayed  by  iron  rods  or  guys;  and  it  would  seejii  expedient 
that  there  should  be  some  regulation  of  this  Board  that  should  require  that  all 
chimneys  of  shops  and  factories,  bniU  independently,  should  be  of  a  height  of 
at  least  eighty,  feet  above  the  street  curb.  But  there  are  chimneys  attached 
to  phming-tnilh  and  the  working  of  wood,  wJiere  height  alone  will  not  entirely 
remedy  the  evil;  the  .smoke,  in  particular  and  quiet  states  of  the  atmosphere, 
falls  sluggishly  down  instead  of  rising,  and  at  all  times  the  blacks  or  soot  is  dis- 
tributed earthward,  in  a  circuit  more  or  loss  ext^.'nded,  depending  on  the  height 
of  the  chimney  and  the  strength  of  the  winds.  This  same  nuisance  obtains 
where  soft,  coal  is  used  for  fuel,  and  it  has  been  made  often  a  subject  of  English 
parliamentary  inquiry,  how  the  suooke-tuusanco  could  be  abated.  And  it  has 
been  unanimously  reported  that  it  would  be  no  hardship  to  the  manufacturer 
that  laws  should  be  enacted  by  which  he  is  required  to  make  no  smoke.  Tliere 
have  been  various  patents  for  the  burning  of  smoke,  still  the  English  laws  pre- 
scribe no  particular  form,  but  that  no  smoke  should  be  permitted  to  issue  from 
the  chimney.  If  the  manufacturer  provides  some  means  of  burning  smoke 
which  are  efficient,  and  there  is  still  smoke,  the  stoker  is  fined.  If  sofl-coal 
smoke  can  be  got  rid  of,  that  from  shavings  and  chips  certainly  am  be.  If  one 
watches  the  chimney  of  a  planijig-mill,  he  will  observe  that  the  sraoke  is  variable 
in  qtiantity,  sometimes  almost  nothing,  sometimes  dense.  The  smoke  is  a 
product  of  imperfect  combustion,  too  little  oxygen  for  the  carbon.  It  would 
seem  proper,  therefore,  that  there  should  be  some  general  order  of  the  Board, 
*'  that  all  maufactories  or  workshops,  making  use  of  soft  coal  or  wood,  should 
80  conduct  the  firing  that  no  smoke,  in  amount  to  bo  ofl'ensive,  should  be  pro- 
duced." * 


•  AnEnglUb  cItI!  cnfflneer  iays:    "I  bare  examined  overy  class  of  fiirnace,  nml  ihc  klod  of  fuel 
ared.  with  the  mrions  ejrvtems  of  fnrnace  managcmcDl,  bnt  I  have  seen  no  ftirnnce,  whctbur  In  Iron, 
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There  is  another  fiource  of  complaint  for  workabopSf  and  all  places  vLere 
en^nes  and  hollers  are  used,  from  the  exliaiist-stoam  and  from  blowing  off. 
There  is  a  city  rcj^lation  that  the  exhaust  shall  not  discharge  into  the  fttrett- 
sewcrf*.  From  inquiries  made  of  parties  particularly  conversant  with  scwens  I 
cannot  find  that  any  detriment  ever  resulted  to  a  sewer  from  the  exliausting  ^^m 
6tcam  into  it.  The  objection  was  that  the  sewers  could  not  be  entered  for  ex^| 
amination,  and  that  when  the  outlet  for  the  steam  into  the  street  sewer  wa»* 
opposite  the  outlet  of  the  sewer-pipe  of  other  premises,  the  water  was  blown 
from  the  traps  of  these  latter  jircmises^  and  sewer-gases  escaped  thereby.  The 
same  objection  wai  made  when  the  blow-off  from  boilers  are  in  like  position. 
This  is  readily  remedied.  Neither  exhaust  nor  blow-off  should  enter  the  sewer 
at  right  angles,  but  aeutely,  and  in  the  same  direction  as  the  current  flowing  in 

Fio.  11. 


the  Bcwer,  rather  assisting  thQ  discharge  of  sewer  and  branches  than  checkii 
it.  The  objection  to  exhausting  steam  into  the  air  is  the  noisance  from  the 
showers  of  condensed  steam,  which  fall  eitlier  asmist  orrain,  according  to  the  hzc 
of  Ihii  engine  or  temperature  of  air ;  and  sometimes  in  buckets  and  barrelfuls, 
when  the  condensed  water  baa  accumulated  in  the  exhaust-pipe,  and  ia  thrown 
suddenly  out  by  the  bflck-pressure  steam  as  if  by  a  pump.  On  this  aceouul, 
that  these  ehowers  may  interfere  as  little  as  poF^ble  with  the  passers-by  in  ibe 
street,  or  the  yards  of  premises  adjoining,  the  exhaust-pipe  should  be  brought 
through  the  roof,  near  the  centre  uf  the  building,  with  a  cap  over  the  pipe  a» 
sliown  in  Fig.  12,  by  which  the  water  condensed  in  the  pipe  may  be  thrown  down 
on  the  rooft  and  carried  away  by  the  leader,  instead  of  up  into  the  air.  But, 
were  the  old  custom  of  exhausting  into  the  sewer  again  adopted,  with  some 
provision  for  a  temporary  exliaust  into  the  air,  when  necessaiy  to  enter  the 

chemical,  or  anj  other  works,  that  might  nut  easily  be  nuido  to  contumo  tU  own  naokc,  a»  nqoiird 
Ijy  lie  Smoko  Act.  There  are  In  London  over  twclro  thonsftiid  faraaccB  of  TBiiocB  c1at*t-».  to  &  larpc 
niimbor  of  which  nothing  hot  cummoc  doet-conl  ie  now  uFod.  You  may  lake  your  etaud  npoc  London 
Biidt^f ,  or  ascend  the  Monument,  from  where  yoa  can  scan  for  a  dictnnce  of  twclro  mllen.  it  wunld  be 
dtfflcnlt  to  trace  one  pmokychimiic-y.  The  best  of  appllanat*  nro  In  asc.  bni  they  were  tuolfoctval  fur 
a  long  period,  uclil  the  stcken  wereTOAdo  lu  nnilt'rttlaud  Litat  tliey  umat^vc  proper  sttontlon  to  ThtlE 
ftiroftccfl.  or  they  would  be  enbjcctcd  to  a  floe  ora  mootira  ImprUonmcnt.  If  It  could  bo  clwrly  pn»T< 
by  iho  Bmuk«  luepectur  br^>ru  a  imi;;l!!lrAto  that  tb«  ftimace  la  flttud  60  tliAt  It  Is  capable  of  C( 
ts  imokc,  tbo  proieciitloa  then  Mia  oa  the  stoker  for  mlsuaa^." 
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sewen  for  examination,  there  would  bo  leas  offence  to  outsiders,  and  ofUn  some 
gidn  of  power  to  parties  making  use  of  engines. 

There  are  some  departments  of  industry,  as  solder-making,  brass-founding, 
and  the  like,  where,  if  the  works  are  in  the  lower  part  of  a  building,  the  upper 
occupants  complain  of  fumes  or  dust,  and  sometimes  parties  in  premises  adjoin- 
ing. These  matters  of  oSence  could  be,  and  in  other  cities  have  been,  in  a  great 
measure,  prevented  hj  more  perfect  arrangements,  but  most  of  the  works  here 


complained  of  are  of  very  temporary  construction,  on  leased  property,  where 
the  changes  would  be  of  too  extensive  a  kind  to  be  undertaken  by  the  lessee. 
No  plans  of  construction  have  been  indorsed  in  this  department,  but  the  form  of 
order  from  the  Attorney  has  been  to  so  conduct  the  business  that  no  offence 
may  result  to  premises  adjoining. 

The  reports  on  flushing  the  streets  of  New  York  by  sea^water,  made  to  your 
Board  from  this  department,  will  be  found  in  a  separate  appendix,  and  one  ou 
the  Ventilation  of  Public  Buildings,  as  an  annex  to  the  report  of  Dr.  Stiles  on 
thi»  subject 

Respectfully  submitted : 

W.    E.   WOBTHBN. 

Engineer  Metropolilan  Board  ofHeoltK 
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Report  an  the  Sources  of  UnheaUhfidnesa  in  Crowded  Abs* 

and  Places  of  Popular  Amusement  and  Pesort  in  the  Metro- 
politan District, 

The  evil  iiiflucnocs  by  which  health  is  destroyed  are  for  the  most  part  grad- 
ual and  cumulative  in  thtir  action.  Althouj^li  Nature  guards  life  with  many 
boTieficent  rcaourccs  and  marvellous  recuperative  powers,  when  her  every  effort 
is  thwarted  a  sound  constitution  is  compelled  to  succumb.  It  is  ouly  when 
every  opportunity  for  a  ruKound  of  the  system  froui  the  luflueuee  of  depressing 
ngtMicies  is  cut  off,  that  this  result  become*  iiievitaljle.  The  effects  upon  the 
human  system  of  breathing  a  vitiated  atmosphere  afford  a  good  illustration 
of  these  truthn.  Where,  f^r  examplcj  u  laborer  works  durliifjr  the  doy  in  the 
open  air,  he  may  pass  the  night  in  a  dark  closet  in  a  tenement-house,  or  in 
a  close  and  crowded  shanty,  and  cpcape  comparntively  unharmed ;  or  ft 
vvorkiuun  may  work  by  day  in  tlie  tncphitie  atmosphere  of  ii  factory  ;  or 
u  child  pass  many  liours  in  a  close  school-room,  and,  sleeping  by  night 
in  a  well-ventilated  chamber,  the  system  will  throw  off  the  evil  influence 
i>f  the  day's  unnatural  exposure.  But  when  an  individual  is  steadily  and 
unremittingly  immeraed  \\\  a  vitiated  air,  life  is  poisoned  at  the  very  source 
and  spring  of  vital  actinty,  and  it  is  not  in  the  natnre  of  a  living  being 
to  endure  such  eonditions.  It  is  true  that  it  ia  at  night,  and  in  sleeping- 
apartments,  thut  the  system  receives  its  greatest  detriment  from  impure  air,  for 
it  is  then — as  has  beeti  recently  shown* — that  the  blood  stores  up  a  superabun- 
dance of  oxygen  for  the  day's  conpumption,  and  hence  the  manifest  beneficence  of 
the  work  of  the  Board  of  Health  in  opening  dark  bedrooms  to  the  air  and  light, 
nnd  placing  veutilators  in  the  halls  with  wliich  they  are  made  to  communieato ; 
Hut  sources  of  disease  are  so  rife,  and  to  such  an  extent  beyond  control,  tlial  no 
place  of  public  resort  under  the  eye  of  sanitan,-  authority  ought  to  be  allowed 
to  add  its  vitiated  atmosphere  to  other  causes  of  depression  and  danger. 

The  sources  of  unhealthfuhiess  in  crowded  rooms  are  mainly  three: 

1.  Carbonic-acid  gna  derived  from  respiration,  or  combustion,  or  irom  both 
combined,  or  from  defective  heating  npparKtus. 

2.  Products  of  imperfect  cmubustion,  either  from  the  human  body,  or  from 
sources  of  light  and  heat,  and  organic  matter  in  the  form  of  floating  particles  in 
the  respired  air. 

3.  Extremes  of  beat  and  cold. 

*  Pettcnkoffer. 
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First. — The  deeper  the  resemblance  between  life  nnd  the  flame  of  a  caiiiile 
or  taper  is  investigated,  the  closer  appears  the  likeness  butwuen  them.  As  the 
caudle,  touched  by  the  inyeteriuus  forces  of  heat,  givea  rise  to  a  flame  which, 
maintaining  its  l)riglit  nature  at  the  expense  of  the  dull,  unctnoiis  mnsp,  unites 
the  carbon  and  hydrogen  of  the  latter  with  the  oxygen  of  the  atinosphero,  so 
organic  matter,  tuuclied  by  the  life-giving  hand  of  Otunipotence,  fonus  a 
living  Iwing  which  miuntiuns  its  wondrous  powers  through  a  similar  union  of 
the  elemeutH  *jf  the  body  and  of  the  respired  air.  In  both,  carbonic  acid  i*  the 
result  of  the  chemical  affinities  brought  into  play,  accompanied  with  products  of 
imperfect  combustion.  In  both,  atmospheric  air  is  an  imperative  condition  of 
existence,  and  both  dwindle  and  die  ivs  their  supply  of  oxygen  becomes  ex- 
hausted. But,  to  a  linng  being,  the  presence  of  the  carbonic  acid,  generated 
by  vital  action,  is  a  source  of  diaen.'te  and  death.  Ati  auiniul  will  die  in  an  at- 
mosphere in  wliich  a  taper  will  Inini  brillianTly  from  supombundance  of  oxygen, 
if  carbonic  acid  exists  in  it  in  any  large  fiuantity.  If  luitrmn  liloi»d  bt'  agilutod 
with  a  mixture  of  oxygen  and  carbonic  acid,  it  is  the  carbonic  acid  l!mt  will  bo 
absorbed,  and  not  the  oxygen.  The  former  is  so  much  more  eolublc  in  the 
blood  that  it  preoccupies  that  vital  fluids  preventing  the  access  of  oxygen  iu 
sufficient  amount  to  support  life,  Uence,  the  very  processes  of  life  contain  the 
germs  of  death,  carbonic  acid  becoming  a  source  of  danger  against  which  uni- 
tary science  must  aftbrd  protection.  Sanitary  science  teaches,  moreover,  that 
the  greatest  danger  from  the  presence  of  carbonic  acid  does  not  consist  in  its 
immediate?  suffocating  and  poisonous  influence  when  existing  in  lat^e  (juantilica 
in  the  air,  but  that  an  amount  which  in  scarcely  perceptible  to  the  senses  is 
suflicieiit  to  generate  disease,  to  lower  the  vital  forces,  and  do>»troy  the  zest  and 
enjojincnt  ol  life,  through  constant  suflering  and  depression. 

Composition  of  the  Aitnospfiere. — Atmospheric  air  consists  of  79.05  volnmes 
of  nitrogen,  and  20.95  volumes  of  oxygen  in  every  one  hundred  parts.  The 
nonual  ijuantity  of  carbonic  acid  is  verj'  small,  but,  small  as  it  is,  the 
forests  of  the  world  have  been  mainly  formed  from  it,  and  it^  cumulative 
effect  upon  the  human  organism  may  be  of  proportionate  nuignitude.  It 
is  well  linown  that,  at  a  geological  |M?riod  wlicn  the  carbonic  acid  of  our 
coal-fonuations  existed  iu  the  atmosphere,  thu  earth  was  itdiabitcd  by  rep- 
tilian monsters  and  creatures  of  a  low  organization  in  comparison  with  tlic 
living  beings  which  now  people  the  earth.  According  to  the  classical  re- 
searches of  De  Saussure,  carbonic  acid  exists  in  an  average  auionnt  of  four 
parts  in  ten  thousaTid  of  atmospheric  nir.  The  air  of  the  most  diverse  localities 
has  been  examined  by  immerous  observers  without  detecting  anv  other  than 
verj'  slight  variations  in  this  proportion.  There  is  a  slight  increa.se  on  moun- 
tain elevations  and  in  the  air  of  cities,  but  the  average  is  from  four  to  five  parts 
in  ten  thousand. 

Carhonic  Acid  produced  by  Respiration, — The  amount  of  air  introduced 
into  the  lungs  with  each  inspimtion  difil'rs  with  the  age  and  development 
of  the  individual,  and  the  average  amount  is  difl^ereatly  estimated  by  dif- 
ferent observers.  Borelli  estiunitcd  it  at  fifteen  cubic  inches;  Goodwin 
and  Davy  at  {rem  sixteen  to  seventeen  cubic  inches;  while  Balton,  Vierordt, 


and  Yolontin,  rated  it  as  Itigh  as  from  thirty  to  forty  cubic  incLe^.  VTe^ 
may  take  tbo  avernj^e  of  a  peraon  nf  medium  stature  to  be  tweuty  cubic  inches, 
and  the  number  of  inf*piration3  per  minute  at  lluU-hinson's  cRtimato  of 
twenty,  which  will  give  24,000  cubic  inches,  or  nearly  14  cubic  feet  of  air 
bre:ithcd  by  a  single  person  in  an  hour,  or  338  cubic  feet  iu  twenty-four  houj^ 
Every  hnnrlred  person*  would  vit'iiito,  in  three  hours,  4,200  cubic  feet  of  air  to 
the  extent  of  4,3  per  cent,  of  carbonic  acid,  or  18,000  cubic  feet  to  the  injurious 
proportion  of  1  per  cent,  of  carbonic  acid.  At  every  breath  4,3  per  cent,  of 
carbonic  acid  are  (;fiven  out,  and  5.4  per  cent  of  oxygen  disappear,  so  that  cveiy 
person  will  produce  1.032  cubic  inches  or  ^  of  a  cubic  foot  of  carbonic  acid,  in 
an  hour.  From  thLsc  data  the  dcj^rec  of  vitiation — from  this  source — of  thewr 
of  a  crowded  but  ill-ventilated  hull  can  be  readily  estimated. 

But  carbonic  acid  is  not  the  sole  dangerous  product  of  rcftpiralion.  Augns 
Smith  found  that  while  two  juir  cent,  of  carbonic  acid  liberated  in  the  air  by 
chemical  a^ncics  could  be  endured,  one  per  cent*  produced  by  respiration  could 
scarcely  bo  tolerated.  Tliis  is  due,  not  only  to  the  corresponding  loss  of  oxy- 
gen in  respiration,  but  tu  the  presence  of  volatile  organic  substances  in  tbe 
breath,  which  have  a  decided  prostrating  and  poisonous  effect,  as  witnessed  in 
tbo  prodaclirtn  uf  low  fevers  by  exposure  to  their  concentrated  action. 

Carbatiic  Acul  produc^i  by  IIluminatiorK — Tlic  brilliant  illumination  of 
places  of  public  resort,  which  renders  them  attniclive,  is  not  secured  withont 
a  deterioration  of  the  air  by  the  production  of  carbonic  acid,  and  a  cor- 
responding consumption  of  oxygen.  Each  lighted  gas-jet  is  o^tiinated  to 
produce  five  times  as  innch  earbonic  acid  as  a  human  being  expires  in  a 
given  time.  Accurate  cxpenments  have  been  made  to  determine  the  degree 
of  vitiation  of  the  air  by  different  kinds  of  illumination.  In  a  room  of  tbo 
capacity  of  2,540  cubic  feet,  four  cubic  feet  of  coal-gas,  burned  in  forty- 
eight  minutes,  and  giving  an  illumination  ctjual  to  that  of  ten  and  a  half  can- 
dles, have  been  found  to  increase  the  proportion  of  carbonic  acid  from  0.6  ports 
per  thousand  to  1.45  per  thousand.  Tliesc  results  arc  an  average  of  six  experi- 
ments under  identical  conditions.  Eight  cubic  feet  consumed  in  one  hour  and 
fifty  minutes  were  found  to  raise  the  proportion  of  carbonic  acid  from  0.49  partA 
per  thousand  to  2.3  parts  per  thousand.  Thus  a  single  burner  produced  over 
2.45  cubic  feet  of  carbonic  acid  in  an  hour,*  this  amount  remaining  in  the 
chamber,  although  natural  ventilation  was  cont-tRntly  lowering  its  proportion. 

At  the  Muue  time  that  carbonic  acid  is  produced  by  the  combustion  of  illu- 
minnting  substanres,  other  chemical  combinations  are  formed  from  imperfect 
comliufition,  just  as  in  respiration  ;  but  of  both  of  these  the  carbonic  acid  msy 
be  tiiken  as  the  measure,  and  the  entire  vitiation  of  tho  atmoephero  bo  estimated 
from  tho  presence  of  this  ingredient. 

Carbonic  Acid  from  Heatlnfj  Apjyaratns. — Any  form  of  beating  apparatus 
by  which  the  products  of  the  combustion  of  fuel  are  admitted  into  the 
air  of  a  building  is  a  Hcrioiia  source  of  unhealthfulncss,  not  only  on  aeeount 
of  the  carbonic  acid  introduced,  but  on  account  of  the  more  dangerous 
produclti  of  imperfect  eurubustion,  of  which  carbouie  oxide  is  chief.  The 
nisting  of  a  pipe  in  the  air-chamber  of  a  furnace  has  been  known  to  poifiOQ 
•  See  Gorap-Bef&nei,  Joamftl  of  Fnnbllo  InelUute,  1860. 
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Rcrioiisly  all  who  were  exposed  to  the  noxious  vapore  which  escape  from 
the  hot-air  flues.  A  braaicT  of  coals  lirrhtcd  for  the  express  puiposo  of  sch- 
dcstraclioD  would  not  be  better  cnlcnlntod  to  destroy  life  than  snch  an  accidental 
occurrence.  Tlic  j^as  whirh  burns  with  a  hlue  flame  on  the  Burfaco  of  coal  is  car- 
bonic oxide.  It  ia  generated  whenever  fresh  coal  is  placed  upon  a  fire,  and  until 
the  wUolu  maes  h  ignited.  When  the  door  of  a  stove  or  furnace  is  opened,  a  alight 
explosion  is  hoard,  and  a  blue  flame  plays  over  the  blarlc  surface  of  fresh  coal. 
While  (lie  door  was  shut,  carbonic  oxide  was  abundaiUly  fjenemted,  and  a  closed 
damper  or  imperfect  draug^ht  was,  perhaps,  turainfr  this  subtle  poison  into  the 
air  to  be  breathed.  It  attacks  the  rt-il  particTes  of  the  blood,  and  its  prostrat- 
ing effect  is  experienced  long  aftoi*  the  .x^cunoiK'c  uf  expofture. 

Thus  breathing,  lighting,  and  warming,  are  idl  attended  with  products 
which  expose  life  and  healtfi  to  danger,  luul  often  all  three  join  their  dele- 
terious agencies  to  assault  the  health  of  large  Tuuiibers^  careless  and  unsuspicious 
of  danger,  suff'Ting,  but  not  kniuvitig  wliere  to  look  for  ihu  cause  of  their  dis- 
comfort. With  these  facts  well  known,  iterated  by  sanitarians  till  the  ears  of 
many  hearers  are  weary,  public  and  private  buildings  are  fttill  constructed  with 
but  f^uborditiate  reference  to  veutihitiou.  Architecture  hud  reached  its  full  de- 
velopment four  hundred  years  ago;  it  was  the  creation  of  chemistry  at  the  be- 
ginning of  the  present  century  which  first  taught  th©  need  of  ventilation ;  but 
architecture  and  hygiene  have  imt  wrought  together  so  as  to  thoroughly  har- 
monize the  demands  of  both. 

Met/n)ds  employed  in  the  Determination  of  tJie  Amomtt  of  Carbonic  Acid  in 
the  Air. — There  are  three  principal  methods  by  which  the  amount  of  carbonic 
acid  in  a  given  quantity  of  air  is  determined  : 

1.  The  method  of  Brunner. 

2.  Tlie  method  of  Regiiault  and  of  Bun  sen. 

3.  The  metliod  of  l)e  Saussure  and  of  Pettenkoffer. 

1.  By  liruimer's  method  the  air  to  be  cvamincd  is  first  dried  by  passing  it 
through  a  tube  tilled  with  chloride  of  calcium,  or  with  fragments  of  pumice- 
stone  soaked  in  sulphuric  acid^  and  then  passed  through  a  seennd  tube  tilled 
with  fragments  of  caustic  potash.  The  increase  in  weight  of  the  second  tube 
gives  the  amount  of  carbonic  acid  in  the  quantity  of  air  transmitted  through  it. 

2.  The  method  of  Regnault  and  of  Bunson  consists  in  transferring  the  air 
to  be  analyzed  to  a  gradnated  tube  over  mercury,  and  absorbing  the  carbonic 
acid  by  the  introduction  of  a  solution  of  caustic  potash,  the  diminution  in  the 
volume  of  the  air  being  measured  at  the  level  of  the  mercury  on  the  graduated 
tube.  A  convenient  apparatus  for  this  method  of  analysis,  which  T  have  used 
in  pliysiological  researches,  consists  of  a  tube  between  two  and  three  fci't  long, 
and  a  mercury-b:it!i  with  &  deep  well  attached.  The  tube  ia  flllofl  with  mei^ 
cur}*,  and  inverted  over  the  bath  while  the  air  is  trnnsforrcd  to  it.  The  tube  is 
then  sunk  in  the  well  until  it  nc^jnircs  the  temperature  of  the  mercury,  when 
the  volume  of  the  air  is  read  oft*  on  the  graduated  scale,  A  definite  quajitity 
of  a  solution  of  caustic  potash  is  then  introduced,  and  the  volume  of  the  car- 
bonic acid  absorbed  ia  read  ofl^as  before,  after  reimmcrsion  in  the  mercury  has 
made  the  temperature  of  the  tube  identical  with  that  of  the  fonncr  reading. 

3.  In  the  method  of  I\ttcukoffer  the  air  is  introduced  into  a  ghiss  globe, 


together  with  a  solution  of  caustic  Itaiyta  of  definite  Btrength.  The  alkaUnity 
of  tlie-l>ar>'ta  solution  is  fUminislied  in  projmrtion  to  tho  amount  of  carbonsttf 
of  barvtii  formed,  and  will  he  neutmllzcd  by  a  proportionnlly  IcsR  quantity  of  a 
given  solution  of  oxalic  acid,  thus  furriLiliing  tlie  clenientfl  of  an  accurate  calcu- 
lation of  the  amount  of  carbonic  acid  in  the  air  of  the  plobe.  Peltenkoffers 
luotliod  U  superior  to  tliosc  In  which  the  carlionic  acid  is  determined  by  weigh- 
ins^  tliG  amount  of  carl>onute  formed  (a.s  in  De  Saussure*s  plan),  as  the  danger 
of  absorption  of  carbonic  acid  from  the  atmosphere  in  the  process  of  filtering 
and  drying  the  precipitate  for  the  balance  ia  here  avoided. 

Method  of  Analt/sis  adopted. — Other  and  more  important  ofKcial  duties 
deujandcd  that  the  method  of  analysis  adopted  should  be  easy  of  execution, 
and  it  is  proper  to  state  that,  in  the  following  researches,  practical  utility  was 
consulted  riither  than  the  refinements  of  delicate  scientific  reseaR'h.  I,  therefore, 
at  lirsl  made  use  of  the  method  of  Keguault  and  Bunsen.  That  of  Bmnuer 
requires  a  greater  quantity  of  air  than  could  he  conveniently  collected  in  the 
midst  of  a  crowded  audience ;  that  of  Pettenkoffer  demands  the  patience  and 
Iraitiini^  of  the  laboratory.  But  RegimultV  method  was  found  inadequate.  The 
quantities  of  carbonic  acid  were  too  small  to  he  accurately  indicated  on  the 
graduated  tube.     I,  therefore,  devised  the  followinjj  modification  of  this  process : 

The  apparatus  consiatjs  of  a  wido-mouthod  j^da^s  fla.*k,  holding  3  50  cubic 
ccntiiiietreR  when  tho  Cftrk  is  inserted,  wbitdi  is  made  to  fit  closely,  and  is  pei^ 
forated  by  a  glass  tube.  Tlie  tube  rising  from  the  mouth  of  the  flask  is  Wnt  at 
an  acute  angle,  and  descends  hy  the  side  of  the  flask.  It  is  graduated  »o  thai 
each  division  of  its  descending  portion  hoUls  one  ten-thousandth  part  of  the 
capacity  of  the  apparatus.  A  delicate  glas.%  ball,  holding  a  cubic  centimetre  of 
a  solution  of  caustic  potash,  is  introduced  into  the  flask  after  the  air  to  be  am- 
lyzed  has  been  tnmsforred  to  it.  and  the  whole  apjuiratus  is  sunk  in  water  at 
the  temperature  of  the  room  in  which  the  oxperinient  is  made.  When  the  ap- 
paratus has  remained  so  long  immersed  that  there  is  no  longer  an  increase  in 
the  volutuc  of  tho  contained  air  from  elevation  of  tcm[>erature,  the  flask  is  lifted 
from  the  water,  the  bulb  ia  l>roken  by  a  smart  tap  on  tlio  side  of  the  fla.sk,  and 
it  is  at  once  reimraersed  in  tho  water.  According  to  the  amount  of  carbonic 
acid  in  tho  air  of  the  flauk,  and  the  strength  of  the  solution  of  caustic  potash, 
the  water  rises  either  quickly  or  slowly  in  the  tube,  and  rises  in  just  such 
quantity  as  tlie  carbonic  acid  is  absorbed,  which  is  read  on  tlic  graduated 
scale  attached  to  the  tube.  Experience  has  shown  that  certain  precautions  are 
necessary  to  secure  accurate  results,  but  the  method  is  simple  and  easy  of  etn- 
ploymcnt,  not  longer  than  fifteen  minutes  being  roqnired  for\ach  analysis. 

It  is  desirable  to  have  tho  apparatus  and  contained  air  at  a  slightly  lower 
temperature  than  that  of  the  room  and  of  the  water-bath  before  the  first  immei^ 
siou,  in  order  that  the  graduated  tube  may  be  empty  for  the  rine  of  the  water 
when  the  bulb  va  broken.  The  water-bath  ought  to  be  at  the  temperature  of 
the  room  ;  for,  short  as  is  the  period  of  time  required  to  withdraw  the  apparatus 
and  break  the  bulb,  it  would  still  be  long  enough  to  change  tlie  volume  of  tho 
air  in  the  ftiusk  if  there  wrre  much  difierencc  of  temperature  iu  the  two  media. 

The  water  in  the  water-bath  must  be  agitated  from  time  to  time  during  the 
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first  immersion,  so  lliat  the  flaat  raay  not  find  on  reiaimorsion  a  different  slra- 
lum  an*i  a  different  teiuperaluro,  Lownver  sligiit. 

TliG  flask  must  not  be  touched  with  tho  hand,  as  ita  heat  is  at  once  commu- 
nicated, increasinj^  the  volume  of  the  air  in  tho  flask. 

The  flank  slioiild  contain  n  few  drons  of  water  before  tlie  first  immersion. 

Before  cmployihg  thia  method  for  purposes  of  analysis  of  tho  air  of  public 
buildings  its  accunicy  wm  tested  in  several  ways.  When  a  spocimen  of  vitiated 
air  was  dihitcd  with  an  equa!  quHiility  of  pure  air,  or  was  mingled  with  twice 
or  three  times  it.s  volume  of  the  same,  the  analysis  would  give  the  proper  pro- 
portion of  carbonic  acid  for  each  dilution.  Air  deprived  of  its  carbonic  acid  by 
caustic  potash  showed  no  absorption  under  analysis,  while  the  atmosphere  of 
the  city  yielded  varying  proportions  up  to  one  j>art  in  a  thousand,  the  small- 
est amount  being  present  during  atornia  of  wind  and  rain,  when  0.2  parts  in 
one  thousand  were  indicated.  Where  larger  quantities  of  air  can  be  readily 
procureJ  for  purposes  of  analyses,  the  whole  apparatus  raay  be  of  greater  size, 
nod  the  (greatest  accuracy  can  bo  obtained. 

Bmldingi  examined. — Schools,  theatres,  halls,  churches,  court-rooms,  hospitals, 
etc.,  were  examioed,  but  the  first  two  occupied  most  attention.  Those  who  would 
not  be  shocked  if  tbeatrca  were  tenfold  more  mepliitic  tlian  they  are  would  demand 
that  oar  schools  should  not  add  one  avoidable  source  of  unhealthfulness  to  the 
necc»*ary  evils  of  bodily  confiuement  and  restmintf  and  of  forcod  and  straitened 
intollertual  activity.  I  had  mysolf  watohoil  a  patient^  a  child  fallint;  In  strenjrth, 
and  falling  into  ill-health,  whom  I  traced  to  a  baek-parktr,  where,  with  forty 
others,  he  was  daily  expuaod  to  the  worst  enla  of  want  of  ventilation ;  and  I 
learned  of  other  inatancea  in  which  tcachera  of  excellent  reputation  had  alto- 
gether overlooked  or  nnden'alued  tin*  fundamental  roqnirfmeut^  of  a  wholesome 
medium  for  the  development  of  the  mental  powers  of  tlielr  pupils.  It  was  not 
designed  that  these  iuvestitjationa  should  be  made  to  yield  no  practical  result 
in  the  eonection  of  the  evils  they  disetosed.  Tt  was  plaimed  that^  on  the  re- 
port of  inadequate  veutilatiun  in  any  place  of  public  resort,  the  rooms  should 
he  examined  by  the  Engineer  of  the  Board  of  Ilealtli,  and  the  simplest  methoil 
of  adequate  ventilation  in  each  instance  having  been  recommenrleJ,  that  the 
Board  should  re<juire  the  correction  of  the  evil.  Time  will  determine  whuther 
this  plan  of  action  can  be  carried  out;  bat  much  good  may  bo  anticipated  by 
simply  calling  public  attention  to  the  subject 

iSchooh. — .V  number  of  analyses  are  on  record,  by  thorougldy  competent 
obflcr\'era,  of  the  air  of  school-rooms.  The  following  arc  taken  from  AVetherelPs 
report  on  the  **  Ventilation  of  t}»c  < Vapitol/*  which  is  stored  with  valuable 
material  for  the  study  of  the  subject  in  question : 
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OBSEKVER. 

toeality. 

Caihonie  Acid, 
parts  in  10,000. 

Tiine«  the  nor- 
iDft]  amouDL 

Welheroll 

Wetbereil 

Wethcrell 

WethtToll 

Leblanc 

.\  public  school  in  Wa.sIungton. 
A  public  scliool,  anotber 

part  of  the  room 

A  public  school,  another 

part  of  the  room J" 

Mrr.  Uorlier's  sohool 

School  in  Pari* 

9.45 

10.5"7 

9.33 

17.18 
80.74 
fi0.90 
45.72 
23.71 
31.90 
32.53 
24.59 
29.49 

3.5 

3.9 

3.5 

fi.3   - 
7,7 

14.2 
16.0 

6.4 

8.4 

8.8 

6.6 

8.0 

Lcblanc 

Pettcnkoflfer 

Uosicoe 

School  in  Paris 

School  in  Gormanv 

School  ill  England , 

Roscoe 

School  in  England 

RoBcoe 

School  in  Kngland 

Roscoo 

School  in  Enijland 

Roacoo 

School  in  Enj^hmd , . 

The  followin*:  researches  by  W.  Trechsel,  of  Berne,  in  the  air  of  school- 
rooms, are  taken  from  the  Manufacturer  and  Builder^  for  January,  1869  : 


1, — Thirty-four  boys  from  0  to  7  years;  onetoacher.    Space,  106 

cubic  metres;*  temperature,  81.1°  Fahr., 
2. — Thirty-nine  boys  of  8J  years ;  one  teacher.     Space,  the  same ; 

temperature,  83.3  Fahr.,  .... 

3. — Twenty-six   boys   of   10   yeara  ;  one  teacher.     Space,  07.15 
cubic  metres;  temperature,  77'  Fahr.,      .         ,         .         . 
4.— Twenty-three  boys  of  10  years  ;    one  teacher.      Space,  97,73 
cubic  metres;  temperature,  75.1°  Fahr., 
(This  result  is  only  placed  here  for  the  sake  of  completeness, 
as  a  small  ventilator  was  open  during  the  recitation.) 
D. — Twenty  five  boys  of  11  years;    one  teacher.     Space,  214.5 

cubic  metres  ;  temperature,  71.6°  Fahr., 

There  had  been  sinking  in  the  room  during  the  hour  previous 
to  this  experiment.     After   the   boys  had   left   the   school-room, 
whereby  the  door  was  kept  open  for  a  few  minutes,  the  amount  of 
carbonic  acid  had  decreased  to         .        .         .         ... 

6.— Twenty-two  boys  of  12  years,  singing  in  the  close  room  for 
forty  minutes  ;  air  examined  at  the  end  of  thirty  minutes. 

Temperature,  73,4**  Fahr.-, 

Calculated  at  fifty  minutes, 

7. — Fourteen   hoys  of  15  years, 
temperature,  73.4°  Kahr., 
8, — Twenty-one  boys  of  15  years, 

temperature,  78.8°  Fahr., 
9. — Sixteen  pupils  of  17-19  years, 
temperature,  77.9°  Fahr., 

*  A  cq1)1c  metr«  equals  1.8  cable  jurAf. 


18^000  nU,  sf  ilr. 


Space,  114.45  cubic  metres; 
Space,  100.49  cubic  metres  ; 
Space,  104.14  cubic  metres  ; 


35.22  vols. 

29.69  voli. 
21.78  vola 
19.83  vols. 

33.03  vols. 

16,89  vols. 

26.10  volfl. 
32.05  vola. 

18.54  vola 

21.31  vols. 

10.70  vols. 
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23.96  vok 
22.86  vols. 
27.68  vok 
20.37  vols. 


10. — Thirty  girls  of  8  years.    Space,  95.13  cabic  metres ;  temper- 
ature, 82.4  Falir.  (I), 

ll.^Thirty-throo  girls  of  9  years.    Space*  122.5  cubic  metres; 
temperature,  79.7°  Falir.,         ...  ... 

12. — Forty-yno  girls  of  12,  aud  eight  of  15  years.     Space,  220.6 
cubic  metres ;  temperature,  73.4"  Fahr., 

13. — Eleven  girls  of  about  15  years.     Space,  81.9  cubic  metres; 
temperature,  73.4*  Fahr.,         .         .  *         ,         .         . 

"  It  may  bo  observed  that,  in  the  determiuation  of  the  cubical  contents  of 

the  rooniSj  the  space  occupied  by  the  large  fumaces  was  ineasurcd,  and  de- 
ducted from  them.  N»>  account,  however,  was  taken  of  the  space  occupied  by 
Ibo  funjiturc  and  the  individuals  themsielves.  In  regard  to  the  stratum  of  air 
Uftod  in  making  the  above  expcnmoiitSj  it  juay  be  romiirked  that  it  wiw  almost 
always  taken  at  the  lieigbt  of  the  school-room  desks.  Comparative  detennuia- 
tions  between  difierent  strata  of  the  »amo  room  have  not  as  yet  been  under- 
taken, 

"  The  above  experiments  give  room  for  the  following  conclusions :  They 
show  at  the  first  glance  that  the  ajuount  of  carbonic  acid  in  lliu  air  of  the 
sohool-room  may  reach  sbsfuld  that  of  the  extcritir  atmosphere  when  under  the 
leas  favorable  conditions  of  city  iocalittes.  Whon  wo  consider  that,  together 
with  the  said  gas  and  the  watery  vapor  aecompanying  it,  many  other  volatile 
substances  are  given  off  from  the  surface  of  the  body,  the  relative  lunount  of 
which  so  accumulates  that  the  qu.intity  of  carbonic  acid  present  can  only  give 
us  an  approximate  idea  of  the  total  amount  of  accumulation,  we  can  conceive 
liow  rapidly  the  respirability  of  the  air  nuiat  decrease,  and  how  soon  it  must 
become  unfit  for  the  support  of  the  varu*us  physiological  fimctions  of  the  human 
organism.  In  fact,  one  entering  such  a  room  is  at  once  seized  with  a  feeling  of 
oppression,  which  only  gradually  disappears  after  a  certain  adaptation  to  the 
existing  conditions  of  the  room  has  taken  place." 

The  following  are  the  results  obtained  in  schools  of  Brooklyn,  by  the  method 
of  analysis  I  have  described  : 
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SCHOOLS. 

Ciirbonin  Acid, 
p»rt8  iu  1,000. 

Timee  the 

nonnal  aiuount. 

Pablic  School,  Xo.  1 

1. 

1.6 

2. 

4. 

2.4 

.5 

.75 
2. 

.8 

1.33 

.66 
l.ll 

.6 

.66 
3.1 
2.5 
1.66 
2.7 
2.2 
1.9 
1.6 
2.2 
1.4 

2. 
3. 
4. 

8. 
5. 

1. 

1.5 

4.0 

1.6 

S.7 

1.3 

2.2 

1, 

1.3 

6. 

5. 

3.3 

5.4 

4.4 

2.4 

3.3 

4.4 

2.8 

l^ulillc  Sclio**]   No.  1    another  room 

Public  School  No   15.  Tenth  ^Xurd 

PuMic  School,  No.  15,  another  room 

Clartc's  Commercial  College,  16  Court  Street. 
Clarke's  Commercial  College,  another  portion  ) 

of  room 

Clarke's  Commercial  Colle.c;c,  rlai^A-room 

CoUeije  Grammar  School,  18  Court  Street 

Collct^o  Grammar  School,  anotlicr  portion  of 

room, ' 

College  Grammar  School,  anollier  portion  of 

room 

CiiUoL'e  Grammar  School,  clas'i-room 

PoU^ecliriic  Tnptitiitc.  ttiird  storv          

I'olvtochnie  Intftitutc,  class-room      

Polytechnic  Institute,  socontl  st'>rv 

Public  School   No.  13,  Degraw  Street 

Public  School,  No.  13,  another  room 

Public  School,  No.  13,  another  room 

PubUe  School,  No.  27 

Public  School,  No,  27,  another  room , 

Public  School.  No.  27,  anuther  room. 

Public  School,  No.  29 

Public  School,  No.  20,  another  room 

Public  School,  No,  29,  another  rootn 

In  all  these  cat^es  the  design  was  to  liini  the  air  at  its  grcate&t  degree  of  im- 
purity, or  after  the  rooms  had  been  occupiciJ  for  Bcvcml  hours. 

The  public  schools  of  Brooklyn  are  mainly  hnilt  on  the  same  moilel,  and 
arc  wanned  and  ventilated  on  the  same  principles  ;  so  that  the  examination  v(a 
few  will  furnish  an  estimate  of  the  excellences  and  defects  of  all.  Our  inspec- 
tion of  No.  1,  in  Coticord  Street,  gave  a  veiy  favorable  impression.  Tlicro 
were  800  children  present,  900  being  on  the  rolls.  The  day  was  fine,  and  the 
windows  were  lowered  in  every  compartment.  The  themiomctcr  stood  at  about 
70°  Fahr,  in  every  room  but  one,  in  which  it  wjiji  as  high  as  74**,  and  in  onlv 
one  room  was  there  any  taint  of  imjiurity  of  the  air  noticed.  Air  was  taken 
from  those  rooms  or  compartments  in  which  it  seemed  most  probable  that  cw- 
bonic  acid  would  be  found  most  abundantly  ;  hut  one  or  1,5  parts  in  one  tlioa- 
sand  were  the  hin;licst  proportions.  Tlie  heated  air  streamed  abundantly  into 
the  rooms  from  air-chambers  continuing  coils,  which  last  were  heated  by  a  sep- 
arate boiler  fur  ench  floor,  and  escaped  through  a  ventilator  in  each  room,  not 
far  from  the  floor,  through  wbir!i  it  p:it-fted  with  .sulFicicnt  force  to  draw  in  a 
light  haudkenjhief  held  iu  front  of  tlie  opening.  The  scholars  arc  at  school 
from  9  A.  M.  to  3  p.  m.,  with  an  hour  and  half  of  recess  or  intennis»iou.  The 
general  impression  was  one  of  enlightened  design  and  management.  As  we  were 
in  search  of  results  only,  we  did  not  enter  into  details  respecting  the  capacity 
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of  the  rooms,  nor  the  mGKsuremenl  of  the  size  of  the  inlets  and  outlets  of  air, 
nor  it«  velocity  of  motion,  ivliif-li  ought  to  be  taken  into  coiisidcratiou,  Uow- 
evefj  in  the  aTehiteotiiral  arrangements  of  every  public  hiiildiiig. 

In  Public  School  No.  15,  Tenth  AVurd,  it  weis  found  lliat  a  bfteement  which 
had  been  designed  for  a  play-room  liaiJ  been  required  by  the  pressure  of  appli- 
cations to  be  mndo  to  do  service  by  dividinji^  it  into  school-rooma.  In  a  room 
20  feet  by  20  feet,  and  10  feet  high,  in  wlnrh  were  114  boys,  air  tnlcen  at  noon 
gave  two  parlM  of  carbonic  acid  per  1,000;  another  room,  20  feet  by 
12  feet,  with  seventy-nine  Bcholnrs,  gave  four  parls  per  1,000.  A  room 
designed  as  a  cloak-room,  and  of  correspondingly  restricted  dimensions,  con- 
tained forty  of  the  smallest  children.  A  lowered  window  was  its  only  ventila- 
tor. That  one  of  the.^c  rotims  should  linvc  contuiricO  eight  times  the  proper 
amount  of  carbonic  acid  was  evidence  that  they  were  unsnitcd  to  the  purpose 
which  they  were  made  to  serve. 

Public  School  No.  13,  in  Degraw  Street,  wa*^  inspected  on  a  cold  and 
cloudy  day,  wiicn  all  its  windows  were  closed,  and  at  llio  hour  of  10.30  a.  m., 
when  its  rooms  had  been  occupied  for  nearly  two  hours.  In  one  of  the  side 
romparlments,  on  the  first  floor,  cnntnining  fifty  schnlarii,  the  tliermnmetcr  was 
fuunO  at  75°  Fahr.,  and  the  air  contained  3.1  parts  oarbordc  at;id  per  1,000. 
In  the  infant  class-room,  the  last  room  on  this  floor,  the  air  taken  fronj  the 
platform  containcil  2.6  parts  carbonic  ncid  per  1,000.  In  tho  ohips-room  on 
the  third  flfnir,  tlio  ventilator  was  found  ob?truirted  by  the  dropften  of  the  piipiU, 
who  sat  against  it,  but  there  \vere  only  1.6C  parts  carbonic  acid  in  the  air, 
probably  because,  very  jiroperly,  the  air  had  been  renovated  in  the  abserice  of 
the  classes,  by  open  windows.  In  one  of  the  conipartmenta  on  the  west  side,  on 
on  the  third  floor,  2.7  parts  of  carbonic  ncid  were  found.  Tn  all  the  rooms  heated 
air  was  found  rushing  abundantly,  but  the  ventilators  were  acting  with  varying 
degrees  of  efficiency. 

Public  School  \o.  27  was  inspocted  on  a  bright,  cold  day.  All  the  ventila- 
tors showing  a  good  draught.  A  class-room  for  small  children,  on  the  first 
floor,  under  the  stairs,  gave  2.2  parts  per  1,000,  Twu  of  the  mdo  comport- 
ments, containing  about  seventy-five  scholara  each,  gave  1.2  and  1.0  parts 
respectively, 

Tublic  School  No.  29.  Tlie  upper  floor  of  this  building,  the  ceilings  of 
which  were  low,  was  not  examined,  as  we  found  it  empty  for  a  temporary  recess, 
but  two  of  the  moms  on  the  first  floor,  with  windows  slightly  lowered,  were 
found  to  contain  2.ii  and  1.4  purts  of  carbonic  acid  respectively. 

It  is  thus  shown  lliat  in  one  building  only,  and  under  exceptional  circum- 
fltances,  the  amount  of  carbonic  acid  was  found  as  high  as  eight  times  its 
norninl  amount  of  half  a  part  in  I,O00.  The  jiroportions  given  were  those 
obtained  after  from  two  to  four  hours  of  occupancy.  The  principles  ijf  heating 
and  ventilation  arc  good,  but  it  is  a  difficult  problem  to  keep  the  air  of  cmwdcd 
apartments  pni-c  in  our  winter  season.  In  all  the  schools  the  heat  was  found 
abundant,  so  that  a  more  powerful  drauglit  in  the  ventilators  and  openings  of 
greater  area  might  be  introdaccd  with  advantage.  But,  with  tlie  present 
arrangements,  the  purity  nnd  proper  tcraperaturo  of  the  air  will  depend  greatly 
upon  the  watchfulness  of  the  teachere,  who  should  always  bear  the  above  fact 
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in  mlnJ.  There  arc  but  few  Jays  wlicn  tlic  windows  may  not  be  ftliglitly  low. 
cred  from  tlie  tnp  withtmt  creating  r.urrcnt",  which  would  enduiigcr  the  health 
of  the  diilJrcn,  but  cliangoa  in  tbe  oiiUide  temperature,  in  tlie  direction  awd 
force  of  the  wind,  iiud  con.iciiuetill y  in  the  supply  of  beat  froin  thu  boilers,  and 
in  the  working  of  the  ventilators,  require  corresponding  nccoraraodatious,  which 
only  attentive  supervision  can  properly  regulate.  Every  room  ought  to  con- 
tain a  Ibcrmouicler,  ua  sensations  of  beat  and  cold  are  vcr\'  fallacious, 

Clarke's  Comtnercial  College  occupies  tbe  upper  stories  of  Xos.  12,  14,  and 
16  Court  Strcet«  It  consists  of  one  large  ball,  divided  into  two  nearly  equal 
portions  by  au  alcove,  and  nf  several  (sninller  rtunnn  for  recitationi*,  Thei-e  aro 
Ventilators  iu  tbe  ceiling  of  tbe  princip;d  liall,  but  the  liall  is  heated  by  the 
radiant  beat  of  stcain-coils)  so  that  there  Is  tbe  closeness  inseparable  from  this 
mode  of  warminii^  in  tbe  absence  of  ventilators  communiciiting  with  a  strong 
draught.  Tlio  half  tmly  of  tbe  largo  bnll  was  occupied,  but  air  collected  in  a 
comer  farthest  from  the  alcove,  and  near  the  heatiug  apparatus,  gave  2.4  parts 
per  thousand  of  carbonic  a-^id,  while  the  air  in  the  middle  of  tbe  unoccupied 
portion  gave  only  .75  parts  of  carbonic  scid.  Tliis  result  was  a  matter  of  sur- 
prise as  indicating;  that  natural  ventilation,  or  the  ditfusiou  of  gases  in  air  jwr- 
fectlv  free  from  circulation  is  not  to  be  depended  upon  to  keep  tbe  atmo&pben? 
of  a  room  in  a  wliolesomc  condition.  The  indications  of  this  inspection  and  of 
the  subsequent  analyses  were,  that  carbonic  acid  clings  to  a  wann,  iiioiM,  still 
air  with  considerable  tenacity.  Fearful  lest  au  error  of  analysis  might  have 
]»rcsented  false  indications,  I  examined  more  closely  into  the  subject^  and  found 
that,  when  the  different  portions  of  a  room  were  at  dilTercnt  temporatures,  tbe 
greater  proportion  of  carbonic  acid  was  most  frequently  found  in  tbe  wanncfit 
localities  An  attraction  of  moisture  for  carbonic  acid  wonbl  aid  in  placing  tbift 
food  of  plants  more  readily  at  their  disposal ;  and,  as  it  must  be  drawn  from  the 
air  wbiidi  j-urronnds  the  plant,  such  a  provision  would  seem  necessary.  May  it 
not  be  that  the  increased  capacity  and  attraction  of  heated  air  for  moisttirc  may 
be  attended  by  a  corresponding  increase  of  attraction  tor  carbonic  acid,  and 
tbnt  a  warm  stratum  of  air  will  retain  certain  proportions  of  this  gas  in  contact 
with  another  cooler  stratum  containing  much  smaller  proportions  1  Air  taken 
frtim  nuar  tbo  ceiling  was  alwaya  found  raoru  highly  charged  with  carbonic  acid 
than  that  in  tbe  lower  portions  of  a  room,  and  tbe  ditierence  was  often  very 
marked.  I  am  led,  therefore,  to  believe  that  tlin  analysis  which  gave  2.4  parta 
carbonic  acid  per  1,000  to  the  occupied  portion  of  tbe  ball  in  this  case,  and 
only  .75  to  tbe  unoccupied  division,  indicates  rather  a  sluggishness  in  the 
diffusion  of  small  amounts  of  curbonio  acid  rather  iban  tin  error  in  the  investi- 
gation. A  cl;iss-r(>om  containing  but  a  few  pupils  gave  0.5  parts  carbonic  acid 
per  1,000. 

Tlie  College  Grammar  School  occupifs  the  upper  story  of  No.  IS  Conrt 
Street.  The  ceilings  are  low  and  tbt-re  were  no  ventilators  in  ibe  room,  wbicii 
was  heated  by  a  stove  ;  but  the  room  extends  across  the  building  with  windows 
at  both  ends.  Standing  on  the  raised  platform  at  one  end  of  tbe  hall,  and  col- 
lecting air  within  a  font  of  the  ceiling,  it  gave  2.0  part,<*  cnrbonic  acid  per  1,000, 
while  that  collected  in  other  parts  of  the  room  gave  1.33  and  0.8  respectively. 
Tlie  want  of  tbe  circul.'ition  in  the  air  of  the  ball  was  luanifcsted  by  this  dif- 
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fcrence  in  its  constitution  in  different  localities.  A  class-room  with  open  door, 
and  but  a  few  occupants,  gave  0.06  parts  per  1^000. 

In  the  Polytechnic  Institute  the  proportions  found,  viz.,  1.11,  0.66,  and  0.5 
jinrts  per  1,000,  were  found  immediately  after  the  close  of  the  day'syession  :  the 
first  in  the  lai^c  hall  in  tlie  lliird  story  over  the  chapel ;  the  second  in  the  cor- 
responding hall  in  the  second  story  ;  and  the  third  in  a  class-rooui. 

In  tlie  first  of  these  inatltutions,  the  Cointuercial  College^  the  mode  of 
heating  onght  to  he  changed,  as,  with  the  main  hall  filled,  the  atmosphere  would 
be  very  irapurc.  In  the  E»econd,  the  College  Grammar  School,  ventilators  should 
be  introduced. 

But  it  13  in  the  private  schools  in  ordinary  dwelling-houses,  where  no 
provision  exists  for  the  accommodation  of  large  numbers  of  pupils,  that  an  in- 
vestigation would  reveal  the  most  umvliolesome  conditions,  and  such  an  inves- 
tigation will  probably  be  demanded. 

Theatres. — The  following  analyses  of  the  air  of  theatres  have  the  credit 
which  belongs  to  the  difitlnguished  experimenters  against  whoso  names  they  are 
recorded : 


OBSERVER.                             Lacftlity. 

Carbonic  ncid  in 
10,000  parts. 

Times  Ibe  normal 
proportion. 

Lcblanc Opera  Comique,  parterre . . 

Lcblanc .Opera  Comiijuo,  gallery.  .  . 

Loppens .Theatre  in  Ghent,  parterre.. 

Loppens iTheatrc  in  Ghcut,  gallery. . 

Roscoe iTheatre  in  England,  parterre 

'  Roscoe ;Theatre  in  England,  gallery. 

Angus  Smith  . . .  .'Theatre  in  England,  parterre 

16.04 

28.12 

46.3 

53.6 

24.8 

30.4 

40. 

3,7 
7.0 
9.3 
10.7 
7.1 
8.7 
8. 

Dr.   Lethehy  is  authority  for  the  following  averages,  aa  reported  in  the 
Chemical  News^  for  January,  1868  : 

10,000  ywt>.  |irap4nl«a. 

Theatres  in  London 14.9  3.7 

Theatres  in  Manchester 14.8  3.7 

Theatres  in  Paris 33.  8.3 

The  theatres  examined  in  the  course  of  those  investigations  were,  in  Brook 
yn,  as  follows : 


LOCALITY. 

Carbonic  acid  b 
],0i>0  parts. 

Times  oormEil 
amount. 

Academy  of  Music ,.,... 

1.6 

1. 

2.5 

1.4 

3.6 

3.2 

3.2 

3. 

5. 

2.8 
7.2 
6.4 

Academy  of  Muyic,  jC^allery 

Academy  of  Music,  gallery 

Park  Theatre,  gallery • 

Olympic  Theatre,  gallcrv , 

Hooley's,  callerv 

m 

In  New  York  the  following  resulU  were  obtained 


Carbonic  acid  in 
I,(X»0  parts. 

Times  aornud  1 
amount.        ^ 

Booth's  Theatre,  part<irre 

1. 

0.76 

2. 

0.6 

3.1 

7.6 

6.1 

2.5 

1 

1.5 
4. 

1.9 

6.2 
15.2 
12.2 

5. 

Tiortth's  Thcatpp^  parterre 

French  Opera,  Fourteenth  Street,  parterre 

Wood's  Museum^  partorro 

Tanimanv  Thcatrt",  parterre 

Bowery  Tlierttre,  parterre 

Bowery  Theatre,  parterre 

Bowery  Theatre,  parterre , , 

The  Acadeiuy  of  Music  iu  Brooldyu  in  not  deficient  in  \'entilatioD.     Th( 
hot  air  whit^h  wiirms  tiie  building  enters  l)y  two  registers,  one  in  caeh  aisle  of  i 
the  jmrterre,  and  aaeending  escapes  by  a  laruie  circular  opening  in  the  roof  intoj 
the  loft,  or  when  the  trapA  are  opeued,  into  the  external  air.     ThU  aaeendiui 
current  creates  a  stronv;  draught  through  ever)'  open  door  and  window,  so  llu 
the  air  is  constantly  renovated.     There  are  also  gratings  over  the  galleries  fo 
purposes  of  ventilation.     The  draughts  of  cold  air  from  the  opened  doon  arc 
the  only  ground  of  coraplaiut. 

On  a  calm,  wet  night,  with  but  a  moderately  full  house,  after  the  doors  had 
been  closed  for  over  an  hour,  1.0  parts  carbonic  acid  per  1,000  were  found  in 
the  air  of  the  balcony,  ^» 

On  an  opera  night  when  the  bouse  was  crowded,  the  air  of  the  upper  gallorj^l 
was  tested.     The  thermometer  at  9.30  p.   m.  marked    77^  Fahr.,  and  »o  re- ^^ 
maioed  till  the  close  of  the  perforniance.  and  the  air  contained  '2.5  puru  ca^ 
bonic  acid  per  1,000. 

The  air  of  the  same  gallerj*  at  the  close  of  a  concert,  with  a  full  house, 
found  to  contain  1  part  carbonic  acid  per  1,000. 

In  the  gallery  of  the  Fark  Theatre^  with  a  moderately  fiill  house,  at  0  p.  M., 
1,4  parts  carbonic  acid  per  1,000  were  found. 

In  the  galler)^  of  the  Objmpicy  at  9.30  the  same  evening,  3,9  parta  carbonio] 
acid  wore  found,  although  the  house  was  by  no  means  crowded. 

At  ffoolet/*6j  at  ten  o'clock  of  the  same  evening,  with  a  full  house,  the  air 
the  gallery,  near  the  door,  contained  3.2  parts  of  carbonic  acid  per  1,000. 

For  the  jiut'pose  of  studying  the  ventilation  of  the  Now  York  Theatrea,) 
places  were  taken  iu  advance,  as  near  as  possible  to  the  centre  of  the  parterre  in 
each  theatre,  that  the  conditions  might  be  nearly  llie  same  in  each.  Were  any 
particuhir  theatre  the  Rubjeet  of  special  inspection,  in  view  of  an  order  of  the^H 
Board  of  HeJiUh  for  the  improvement  of  its  ventilation,  it  would  be  necessarv  to  ^M 
take  specimens  of  air  in  different  parta  of  the  house,  but,  for  purposes  of  jrt»nem! 
comparison,  one  loeality  was  deemed  sufficient.  With  this  precaution  respect- 
ing locality  in  all,  the  attendance  wa-s  very  different,  and  the  weather  so  va- 
riable as  to  vitiate  an  accurate  comparison. 

At  Buoth's  Theatre,  when  crowded,  two  portions  of  air  taken  at  differeoft 
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but  late  periods  of  the  evening,  gave  1.  and  0.75  parts  ].»er  1,000  of  carbonic 
acid  rcspet'ttvyly. 

At  (lie  French  Opera,  when  crowded,  the  thermometer  marking  1S°  Fahr,, 
air  takon  at  9,30  p.  m.  contained  1,3  parts  of  carbonic  acid,  and  at  the  close  of 
the  Optra  2  parts  per  1,000. 

At  Wood's  Theatre,  with  a  slim  attendance,  0,6  parts  per  1,000  were  found, 
the  thermometer  not  rising  bi^rher  than  70J'^  Fnlir. 

At  the  Taramjiny,  tlie  temperature  not  risin;;  higher  than  71J®  Fnhr,,  3.1 
parts  carbonic  acid  per  1,000  were  found. 

At  the  Bowery  Theatre,  on  a  close,  rainy  night,  tlio  house  being  densely 
packed,  and  the  thcrniouieter  ranging  from  80°  to  90°  Falir.,  thren  ]>ortions  of 
air,  taken  at  different  periods  after  the  close  of  the  first  act,  contained  7.6,  8.1, 
and,  after  doors  had  been  opened  for  ventilation,  2.5  parts  per  1,000. 

The  analyses  of  nir  taken  from  the  Tanmiaiiy  and  Bowery  nieatres  are  bu»- 
pieions  from  the  large  amount  of  carbonic  acid  indienter],  Tlie  former  gai-e  to 
the  senses  no  evidence  tliat  its  atmosphere  was  to  such  an  extent  impure,  while 
the  latter  justified  as  poor  an  opinion  of  its  ventilation  as  the  three  analyses 
warranted.  "Where  an  analysis  looked  suspicions,  its  correctness  was  tested  on 
Angus  Smith's  plan,  which  consists  in  determining  the  quantity  of  air  required 
to  render  turbid  a  given  quantity  of  lime-water,  or  of  a  solution  of  caustic  bary- 
ta, and  gives  sutBciently  close  approximations  to  correct  any  serious  error.  Tlie 
apecitnens  of  air  subjected  to  analysis  were,  with  the  exception  of  a  half  dozen, 
collected  by  the  writer,  so  that  the  real  source  of  the  specimen,  and  the  circum. 
stances  under  which  it  was  procured,  were  known  with  certainty. 

The  cri>wding  of  theatres,  necessitating  narrow  seats  and  uncomfortable  posi- 
tions, is  inconsistent  with  the  real  enjoyment  of  even  the  best  play,  while  it  ren- 
ders deficient  ventilation  more  evident  and  insalubrious, 

Ho/ipiifihy  ffalfs,  Chnrehen,  etc. — Tlie  results  recorded  in  the  following 
pages  indicate  how  inadequate  in  general  are  all  the  provisions  for  ventilation  in 
our  public  buildings;  but  this  justice  must  be  rendered,  that  the  endeavor  was 
to  find  them  at  their  greatest  degree  of  vitiation  of  the  air  by  respiration,  an 
analy^-is  having  always  been  looked  upr*n  coldly  if  it  failed  to  give  evidence  of 
the  presence  of  carbonic  acid  in  considerable  quantity  when  other  indications 
led  to  expect  it. 

A  ward  in  the  Kings  County  Jlo'^pital  in  the  daytime,  and  but  partially  oc- 
cupied, gave  two  parts  carbonic  acid  jkt  1,000  of  air.  At  night,  when  every 
bed  is  filled,  a  larger  proportion  would  have  been  found. 

In  the  "Infant  Ward"  of  the  "  Almshouse,"  air  was  taken  on  two  occa- 
sions, wit!i  the  expectation  that  it  would  prove  very  impure  on  account  of  the 
odor  which  pervaded  it,  but  1.2  was  the  largest  amount  indicated.  The  same 
fact  wtLs  slioft7i  here  as  in  the  nursery  of  the  Home  for  Destitute  Clnldren,  in 
Butler  Street,  where,  frotn  the  penetrating  odor  whicli  seems  inseparable  frrtm 
infant  nurseries,  it  was  expected  that  a  large  projmrtiou  of  carbonic  acid  would 
be  discovered,  but  only  0.6  part*  per  1,000  wprM  found — an  air  almost  as 
pAire  as  the  outside  atmosphere.  Tlie  vitiation  was  from  organic  emanations,  but 
the  ventilation  was  proved  excellent  in  this  part  of  the  building.  In  the  dormi- 
toria  of  the  Butler  Street  ffome^  air  taken  at  6  a.  m.  by  a  imrse  under  the  phy- 


pician's  direction,  gave  1,2  parts  carbonic  acid  per  1,000,  a  much  more  fiivop* 
able  result  tlmn  was  flcticipnted.  Air  wUioh  I  collected  in  the  boy'ft  play- 
room,  in  ilit*  baftcmciit,  jiave  only  0.8  parts  per  1,000. 

In  the  hall  of  the  "Uaniilton  Literary  Association,"  10  Court  Street,  on  the 
occasion  of  a  mootinp;  of  tlic  Kinjjs  (_*ounty  Medical  Society,  about  eighty  per- 
sons present,  air  taken  within  a  foot  of  the  ceiUng-,  after  three  houra'  occnpation, 
gave  3.1  parts  carbonic  acid  per  1,000,  while  that  taken  at  the  same  time 
within  three  feot  of  the  floor  gave  1  part  per  1,000. 

On  another  and  similar  occasion,  witli  one  of  the  windows  lowered,  air  from 
near  the  ceilinf^  ^ave  2.4  parts  per  1,000,  and  that  from  near  the  floor  2 
parbi  per  1,000.  It  is  here  diown  that  the  tendency  of  the  impure  air  is  to 
rise  at  first,  but,  in  the  absence  of  means  of  escape,  it  gradually  cooU  and  falls, 
vitintini;  the  entire  atmosphere  of  the  room. 

In  the  hall  of  the  Lonj;  Island  iIi«torical  Society,  on  tbo  occasion  of  a 
lecture  in  the  evening,  about  two  hundred  persons  present,  1.8  part«  carbonic 
acid  wore  found. 

Id  PlyiiHinth  Church,  at  a  Saturday  afternoon  concertf  with  full  attendance, 
air  taken  beneath  the  gallery  and  between  the  doors  gave  0.6  parts  per 
1,000  of  carbonic  acid.  On  another  occasion,  one  of  a  religious  character, 
uir  tiikuMi  fmiti  the  body  of  the  church  and  from  the  gallery  gave  2  parts  per 
1,000,  alike  in  both. 

In  the  City  Court  Room,  Xo.  24  Court  Ilouse,  which  was  crowded  on  the 
occasion  of  a  public  mcetinj;  in  the  evcnintr,  air  taken  between  the  doors  on  the 
floor  gave  1  part  per  l,0O0, 

In  the  Circuit  Court  Room,  Xo.  20  Court  House,  when  crowded,  air  taken 
between  the  doors  gave  2  parts,  and  taken  at  the  side  of  the  room,  midway, 
2.6  parts  per  1,000. 

Air  taken  iu  a  crowded  lager-bicr  saloon  gave,  in  one  part  of  ibc  room,  3 
parts,  andj  in  another,  0.7  parts  per  1,000. 

The  air  of  a  nick-ehambcr,  in  the  iiiurning,  gave  1.5  jiarts  carbonic  acid. 

The  nir  of  the  Brooklyn  Post-Office,  in  Mhich  tlie  odor  of  buniing  coal  was 
evident,  gave  1.2  parts  carbonic  acid  per  1,000. 

It  will  not  be  necessary  l^  mention  in  detail  the  faults  of  all  t!ie  buildings  to 
which  the  above  analyses  belong.  The  CticX  [^  inmle  evident  that,  where  special 
provision  for  ventilation  has  not  been  made,  large  numbers  cannot  be  collected 
without  rcUilL-riiig  the  air  they  hrealhe  impure.  By  special  provision  for  ventila- 
tion, I  do  not  mean  merely  holes  broken  into  the  wall,  unconnected  with  ascend- 
ing currents  of  air.  Ventilation  by  aspiration  or  by  connection  with  such  currents, 
either  established  specially  fur  pui-poses  of  ventilation,  or  iu  connection  with 
the  heating  apparatus  of  the  building,  is,  naxt  to  forced  ventilation,  in  which 
pure  warm  iilr  U  forcibly  thrown  into  the  building,  the  best  mode  of  renewing 
the  air,  and  the  former  method  is  easily  applied  to  halls  or  apartnientji  of  mod- 
erate dimensions. 

The  Kings  County  Hospital  has  its  doficitncics  clearly  brought  out  by  con- 
trast with  the  neighboring  Asylum  imd  Xursery.  The  Asylum  is  provided 
with  forced  ventilation,  and  the  X^iirsery  with  arrangements  for  ventilation  by 
aspiration.     All  has  been  done  in  the  hospital  which  the  architectural  limita. 
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tions  permit^  such  as  providinaf  grating  over  doors  nud  flrindows»  but  in  spile 
of  them  the  nir  of  the  wards  is  liablo  to  becnmo  stngnant  nnd  impure.  This,  iu 
A  buildingr  of  thnt  nature,  oupjht  to  be  promptly  corrected. 

The  Butler  Street  Home  has  boon  the  object -of  repeated  efforts,  on  the 
part  of  those  most  skilled  in  the  business  to  secure  ndequAtc  ventilation,  and 
the  present  plan  is  probably  as  complete  as  tlio  Btructure  of  the  building,  inap- 
proprifttc  for  nn  nsylnm,  renders  possible.  Our  analyses  do  not  give  unfavora- 
ble results,  bnt  the  air  was  taken  on  a  bright,  clear  day,  when  tJie  ventilating 
apparatus  hud  put  on  its  best  appearance. 

The  rooms  in  the  building,  16  Court  Street,  where  the  Hamilton  Associa- 
tion and  Loiiij  Island  Historical  Society  have  their  balls,  arc  not  well  ventilated. 
It  is  their  chief  defect. 

Tlie  churches  shall  be  held  sacred  from  criticism.  The  arrangement  at  the 
**  N"ew  St  Ann's,  on  the  Height**,"  is  worthy  of  imitation.  Hot  coils  cause  an 
ascending  current  in  the  interior  of  a  wide  flue  rising  to  the  top  of  the  build- 
ing, to  which  air  is  drawn  from  every  part  of  the  structure  by  c<innecling  flues, 
into  which  inmimerable  openings  give  passive  to  the  air  from  the  floor  of  the 
church  and  from  the  ceiling  of  the  lecture-room  below. 

H.  The  reniahung  CAuses  of  unhealthfulness  in  places  of  public  resort  are 
the  products  of  imperfect  combustion^  from  sonrcea  of  light  and  heat,  and  from 
the  human  body,  and  organic  particles  filling  the  air  in  the  form  of  fine  dust 

Products  of  imperfect  combastion,  from  sources  of  light  and  heat,  are  less 
important,  as  affecting  health,  than  those  exhaled  from  the  human  body.  Car- 
bonic oxide  has  already  been  considered  as  causing  a  dangerous  ntiation  of  the 
mr,  when  derived  in  considerable  quantity  from  the  combu«tiun  of  coal,  and 
set  free  witliin  a  building  by  an  imperfect  draught  It  b  of  groat  importance 
to  determine  whether  this  gas  is  ordinarily  prenent,  in  recognizable  quantities, 
in  rooms  heated  by  coal-stoves  or  furnaces.  That  it  can  p.ass  thn>ngh  red- 
hot  plates  of  iron,  has  been  proved ;  but  that  it  is  a  verTi'  common  itnpurity  in 
air  heated  in  the  matmer  above-mentioned  has  not  been  demonstrated,  although 
rendered  probable  by  the  malaise  attending  the  first  lighting  of  furnace-fires  on 
the  approach  uf  winter,  and  before  the  system  has  become  habituated  to  its 
poisonous  inrtuonce.* 

Carbon  and  sulphur,  from  the  imperfect  combustion  of  gas  for  the  purpose 
ctf  illumination,  Imve  not  l»een  shown  to  exert  an  injurious  influence  over  the 
system.  The  particles  of  carbon  entering  the  lungs  arc  thrown  off  by  the  action 
of  the  ciliated  epitheVmm  of  the  bronchial  tabes ;  and  salphnr,  in  the  form  of 
sulphurous  acid,  is  easily  recognized  when  it  exists  in  as  small  a  proportion  in 
the  air  as  one  part  in  100,000.  Rooms  should  never  be  heated  by  gas-stoves, 
unless  there  is  free  escape  provided  for  the  products  of  combustion. 

Tlie  products  of  imperfect  combustion  from  the  human  body  are,  however, 
a  source  of  real  danger.  If  the  skin  of  one  of  the  lower  animals  be  coaled 
with  an  impcnious  varnish,  the  animal  speedily  perishes,  as  would  a  human 
being  under  similar  conditions.  Its  temperature  falls,  its  blood  refuses  to 
undergo  the  usual  respiratory  changes ;  the  kidneys  become  congested ;  albu- 
men appears  in  the  urine ;  the  nervous  energies  arc  prostrated,  and  death  in 
*SeeDerb7.  "ADtbracUcsndlleaUb."  Buvton,  1908. 


coma  or  convulsions  supervenes.  If  tbc  breath  of  the  healtliic^t  pei-«on 
passed  through  concentrated  sulpluiiic  acid,  or  through  a  solutiou  of  pennao- 
ganate  of  potasli,  inditiatioiifi  nra  furnished  of  the  existeuce  of  an  organic  sul^- 
stance  in  the  expired  air.  In  the  former  case,  the  sulphuric  acid  is  darkeood  by 
the  carbonization  of  the  organic  matter ;  lu  tlie  latter,  the  pcrinaugaDate  ]o«e» 
its  ricli  color  through  tlic  uxidaiiun  of  the  same. 

The  snU^tanres  known  to  exist  in  the  e\l)alation.s  of  tlie  akin  arc  sudonc, 
formic,  butyric,  Uictic,  and  other  or;ranic  acids,  and  a  protein  couipouud  in  a 
state  of  decoiupositiou. 

The  average  loss  of  weight  due  to  both  cutaneous  and  puhnonaiy  exhala- 
tion is  sixteen  ^airui  per  minute,  two  ounces  per  liour,  or  three  poandd  in 
twenty-four  hourH.  Of  the  daily  loBa,  thirty  oances  are  due  to  perspiration  and 
eighteen  ounces  to  pulmonary  exhalation.  One  hundred  pcrsouR  would  there- 
fore give  off  in  three  hours  37J-  pounds  of  moisture,  which,  with  ita  volatile 
ingredients,  is  taken  up  by  the  Hurrounding  atmosphurc,  and  adds  to  itA  vitia- 
tion. A  few  trials  were  made  with  sohitions  of  permanganate  of  potash  to  de- 
termine the  proportion  of  organic  mutter  derived  from  the  human  body,  whicli 
was  present  in  the  air  of  crowded  hiilK  The  solution  of  permanganate  was 
placed  in  a  vaporizer,  mid,  having  been  brought  into  contact  with  the  air  of  the 
room  in  a  state  of  very  fine  division,  the  spray  was  collected  in  a  test-tube  and 
reserved  fur  c*.«niparison  with  other  portions  of  the  same  solution,  acted  •»«  by 
a  known  quantity  of  organic  matter,  liut  the  discolonition  was  not  found  to 
accord  with  the  maniCast  degrees  of  impurity  at  the  time  and  place  of  invcsd- 
gatiou.  The  permanganate  Huhitii>n  is  so  unei^uul  in  its  reactions  with  ditTerent 
kinds  of  organic  matter,  and,  in  liealing  wiih  proj)ortions  so  small  an  those  cou- 
tained  In  human  exhalations  on  the  iiir  of  n  building,  accidental  errors  are  fio 
liable  to  hide  the  results  sovight  for,  that  the  method  was  abandoned  as  unre- 
liable. 

The  sense  of  smell  is  a  good  qualitative  but  not  quantitative  teat  of  the 
kind  of  vitiation  under  consideration,  and  it  lias  often-  luippuned  to  the  experi- 
menter^ in  the  course  of  these  researches,  to  be  met,  on  entering  the  crowded 
gaileiT  of  a  theatre^by  the  overpowering  inlluenee  of  an  atmosphere  of  between 
80*  and  90°  Fahrenheit,  loaded  with  such  evidences  of  the  presence  of  hu- 
man exhalations  that  carbonic  acid,  in  its  pure  toxic  effect,  seemed  insignificant 
iu  the  etnuparison.  It  is  not  surprising,  tlierefure,  that  experimenters  ha>c 
found  a  deleterious  influence,  in  an  atmosphere  so  vitiated,  out  of  proportion  to 
that  which  follows  the  presence  of  carbonic  acid  liberated  by  chemical  reactioDSw 
The  ven,'  substances,  whose  retention  in  cutaneous  asjjLyxia,  or  interruption  of  the 
action  of  the  skiu,  is  so  speedily  fatal,  are  reingestcd,  and  reenter  the  circulation 
througli  the  lungs,  when  they  load  the  respired  air.  The  nature  of  these  exha- 
lations is  not  well  understoiid,  but  most  of  them  affect  decidedly  and  uaplea»- 
aiitly  the  olfactive  sense.  Omne  iffnotutfi  pro  juirificoj  they  arc  suspeeted  of 
subtile  and  dangerous  j)ower»  of  poisoning  the  system,  and  c(jmmunicaUng  dis- 
ease, and  make  a  clamorous  appeal  for  better  ventilation,  lliey  b<*ar  a  certain 
proportion  to  the  carbonic  add  produced  by  respiration,  and,  when  the  latter 
is  found  in  excess,  the  presence  of  excessive  quantities  of  the  former  is  ako 
made  evident. 
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Hi©  pftrtioles  floating  in  the  air  and  fairni<;  in  the  form  of  fine  tlii?t  wore 
inbjeotod  to  patient  invostigation.  Over  one  hundred  specimens  of  dnst,  from 
nearly  every  place  of  puhlic  atnnsement  in  New  York,  were  examined  by  the 

aid  of  the  microscope.  This  dual  was  collected  from  places  where  it  hnd  been 
gradually  deposited,  as  it  would  Irnve  been  on  plates  of  glass  prepared  to  receive 
it  Althougli  the  localities  from  which  it  was  derived  were  so  various,  it^  com- 
position was  quite  uniform.  The  proportion  of  the  various  ingredients  of  which 
it  wa;*  composed  vtiriod^  but  the  same  coristitueut  particles  wi.-rc  Tmnd  in  all 
the  specimens  esamincd.  It  was  t!ic  dust  of  the  streets,  in  its  finer  or  coarser 
particles,  according  to  the  height  at  which  it  was  collected^  with  a  large  propor- 
tion of  organic  elements.  Particles  of  wind,  of  i[uartii  aud  ffldspnr;  of  carbon 
from  coal  and  Inrnp-blark;  fibres  of  wool  and  cotton  of  various  tints;  epi- 
dermic scales  from  the  human  body;  granules  of  starchy  of  wheat  mainly;  the 
tissues  of  plants;  the  epidermic  tissue  recognized  by  the  stomata,  or  breathing 
pores;  vegetable  ducts  and  tihres,  recognized  by  their  nuirkinnrs;  vt'tjctablc 
hairs  or  down,  in  great  variety,  single,  or  in  tufta  of  four  or  eight ;  three  distinct 
kinds  of  pollen,  found  in  nearly  every  specimen;  spores  and  filaments  of  fungi 
in  abundance.  When  water  was  added  to  a  portion  of  dust,  fri»rn  whatever 
source,  nnd  expojicd  in  a  test-tube  to  sunlight  or  houl  for  a  few  bours^  vibrionos 
and  bacteria  made  their  appearance,  and  the  fungous  spores  sprouted  into  fila- 
ments, or  multiplied  in  cryptococciis  or  yeast-like  germs,  showing  thnt  they 
maintaiticNl  their  vitality,  and  demonstrating  the  wide  diffusion  of  thu  germs  of 
f-.Tmcntation  and  putrefaction. 

On  the  surface  and  in  the  gutters  of  the  Nicholson  or  concrete  pavement, 
when  neglected  or  ni)t  flushed  by  rains,  may  at  any  time  be  seen  n  straw-like 
layer,  often  several  inches  in  thickness  (even  when  unmixed  with  mud  or  earth), 
composed  of  the  excreta  of  horses,  which,  ground  into  fine  powder  under  wlieei.s 
and  hoofs,  is  carried  by  the  wind  as  fine  dust  into  every,  even  the  most  secluded, 
corner  of  the  city,  and  abounds  in  buildings  situated  on  the  primipal  thorough- 
fares. This  same  niatiirial,  under  t!tc  microscope,  is  fteen  to  bo  identi<'al  with 
that  which  fonns  a  large  part,  of  the  dust  taken  from  our  places  of  amnsmnent : 
the  epidermis,  ducts^  and  woody  fibre  of  hay  or  grass,  comminuteil,  but  not 
destroyed  ;  the  residue  of  the  digestion  of  outs,  mingled  willi  epitlu;hiiin.  and, 
doubtless  also  with  mucus  from  the  alimentary  canal  of  horses — this  constitutes 
a  large  proportion  of  the  material  which  floats  on  the  nir  we  breathe,  and  is 
raised  in  clouds  as  a  tributo  to  beiiuty  or  talent  by  tlie  apjduusc  of  a 
delighted  audience.  We  have  in  these  fact**  an  argmnent  for  the  daily  sweep- 
ing or  flushing  of  our  principal  street^  and  for  the  utilization  of  street  dirt  as  a 
rich  fertilizer.  Fur  better  to  ingest  it  when  the  radicles  and  ducts  of  plants 
have  selected  from  it  their  food,  and  transfomit'tl  it  into  succulent  vegetables  (tr 
juicy  fruit,  than  to  taKe  it  into  the  parched  mouth  and  wheezing  lungB  without 
any  elaboration. 

In  conclusion,  it  may  be  urged,  without  fear  of  contniiliction,  that  there  is 
no  one  subject  of  greater  sanitary  and  therapeutic  importance  than  that  of  ven- 
tilation. Tlje  injury  which  the  human  system  receives  from  malaria  i>oisoning 
the  free  air,  whether  from  marshes  or  collections  of  decaying  organic  matter, 
whether  from  countrj-  or  city,  is  insignificant  in  comparison  with  tliat  which 
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lurks  in  human  habitations,  whether  in  germs  of  disease,  or  in  the  vidcyepread 
prostration  and  suffering  which  result  from  poisoning  the  breath  of  life.  A 
life  Avould  be  well  spent  if  through  its  agency  a  tendency  to  improvement 
in  this  direction  could  be  made  manifest;  and  the  Board  of  Health,  with  its 
world-wide  influence,  has  no  more  important  duty  than  in  connection  with  this 
very  question  of  ventilation,  not  only  in  tenement-houses,  but  in  all  places  of 
human  habitation  and  resort. 

Respectftilly  submitted ! 

It.  CRESSON  STILES, 

Atiistmit- Sanitary  Superintendtnt^ 
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Enoixeer  Dbpabtmevt  Methopoutan  Board  or  nsAxtn. 
To  Colonel  Eumons  Clark,  Secretary : 

Associated  by  the  order  of  your  honorable  Board  with  Dr.  R.  C.  Stile*  in 
the  investigations  of  the  ventilation  of  public  buildings  in  the  cities  of  New 
York  and  Brooklyn,  wo  buvx*  togjcther  and  scpariitcly  made  examinations  of 
the  conditions  and  tcnipenilurcs  of  the  air,  and  of  the  means  of  ventilation 
adopted  at  theatres,  places  of  amusement,- schools,  etc.  Agreeing  in  our  gen- 
eral news,  it  yet  seemed  most  proper  that  our  reports  should  be  distinct :  that 
Dr.  Stiles  should  give  a  statement  of  the  facta  as  found — tlic  analyses  of  the 
air,  the  microscopic  examinations  of  the  dust  floating  in  it,  aud  the  obsen'ed 
temperatures,  with  comparisons  of  the  conditions  of  other  buildings,  as  given 
by  other  experimoiitera,  and  also  with  the  standards  of  sanitary  requirements; 
and  that  the  Engineer  should  suggest  some  practical  means  by  which  llic  venti- 
lation might  bo  improved. 

By  n  pcnisftl  of  the  preceding  report  (Or.  Stiles's),  it  will  be  observed  that, 
of  all  the  places  examined,  none  came  fully  up  to  the  standard  of  snnitarj-  ne- 
cessities; that  the  analyses  of  the  air  give  too  largo  a  percentage  of  carbonic- 
acid  gas ;  that  the  dust  with  which  the  air  is  loaded  is  foul  with  matters  offen- 
sive and  poisoai>us;  that  the  rnnges  of  the  thermometer  are  nnicli  higher  than 
arc  conducive  to  comfort  or  health.  The  modes  of  ventilation  were  sufficiently 
varied  in  the  different  buildings;  ventilation  by  fans  forcing  in  air  heated 
by  steam-coils ;  ventilation  by  hot-air  fiimac^s,  and  by  stoves,  but  all  come  to 
the  same  general  result;  the  difference  is  in  degree;  one  maybe  better  than 
another,  but  the  best  is  bad  enough.  One  portion  of  a  room  or  building  may 
be  comfortable  in  terajwrnture  and  heahhy  in  the  condition  of  it*  air,  and  an- 
other portion  neither,  or  the  whole  building  Ihronghout  may  be  ill  warmed 
and  ventil.ited. 

Of  late  years  much  has  been  written  on  the  subject  of  ventilation,  and  many 
different  modes  tried.  Hidls  of  legislation,  hospitals,  courts  of  law,  etc.,  etc., 
have  been  ventilated  by  methods  expensive  in  their  constniction,  and  in  their 
maintenance,  and  very  few  have  been  perfectly  satisfactory.  Of  the  amount  of  ur 
nocosaary  for  ventilation,  *'  few  subject^"  says  the  "  Encycloptedia  Britannica," 
"present  a  greater  diversity  in  practice  than  the  amount  of  air  given  for  venti- 
lation. From  two  to  four  cubic  feet  per  minute  for  each  person  have  usually 
been  considered  a  large  supply,  but  this  is  far  beyond  the  amount  commonly 
allowed.  A  very  slight  examination,  however,  will  show  that  even  this  amount 
is  often  too  small  If  the  process  of  respiration  be  accurately  examinodf  it  will 
be  observed  that  a  cubic  foot  of  air  or  more  is  involved  or  mixed  and  contami- 
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natcd  with  the  air  discharged  from  the  luu^s  at  each  expiration  indepcndei 
of  that  ftffcctod  by  the  skin.  According  to  Dr.  Reid's  experiments  not  less 
than  ton  cubic  feet  of  air  per  minute  shouhl  always  he  allowed  when  it  U  wann. 
At  the  late  llouscs  of  Parliurucnt  from  30,000  to  50,000  cubic  feet  per  ininnte 
have  occasionally  been  j^ivcn  in  sultry  weather  in  the  Honse  of  Cmnmous  alone, 
or  about  sixty  feet  per  ininutft  to  each  individual  in  a  crowded  house/* 

Morin,  in  his  "  Manuel  du  OhnutTafrf,"  gives  a  table  of  the  volume  of  air  to 
be  supplied  and  drawn  out  por  luirmtc  for  each  indindual  to  secure  salubrity  i 

Hospitals — ordinaiy  eick 36  to    40  cubic  feet. 

•*          wounded,  and  women  in  confincmeut 60 

"          iu  times  of  epidemic 90  ** 

Prisons. 30  « 

Workshops — ordinary  trades. 85  '* 

'*              unhealthy  trades 60  " 

Theatres 25  to    30  ** 

Schools  for  children 7  to      0  " 

**       "     youth 15  to    n  " 

Stables 105  to  118  '* 


Tlie  amount  of  air  taken  iuto  aud  expired  from  llie  lun^  according  to  pi 
ceding  report  of  Dr.  Stiles,  may  be  tuken  at  fourteen  cubic  feet  per  hour, « 
less  than  one-quarter  of  a  cubic  foot  per  minute;  "eighteen  grains  per  minute 
are  given  by  the  lungs  and  ekin  together  in  water  containing  ascetic,  fomaic, 
sudoric,  and  butyric  acid,  chloride  of  sodium,  and  urea;  of  these  eighteen 
grains,  seven  are  from  the  lunga,  and  eleven  are  from  the  skin." 

It  will  be  seen  that,  to  ventilate  a  single  individual,  to  supply  bim  with 
frosh  air  for  every  breath,  and  to  carry  oflF  that  contaminated  by  personal  ema- 
nation, a  vcjy  small  volume  of  air  nn[y  is  requisite;  but  when  many  persons 
are  collected  together,  and  the  emanations  from  lungs  and  ekin  are  mixed  i^th 
the  air,  and  breathed  over  and  over  again  in  greater  or  less  percentage,  that  very  i 
large  volumes  of  air  must  be  hitroduced  and  withdrawn  to  neutralize  the  etfects 
of  this  vitiation,  and  the  greater  the  number  of  people,  the  great^sr  the  volume 
nece^ary  for  each  individual,  and  the  less  the'ccrtaiuty  of  securing  sanitary 
ventilation. 

Sir  J.  T.  Simpson  has  lately  called  attention  to  an  alleged  very  high  rate  of 
mortality  iu  hospitals  after  surgical  operations,  as  compared  with  the  mortality 
after  the  same  operatioua  whon  performed  at  the  homes  of  the  patients.  Sir 
James  further  asserts  that  the  mortality  after  operations  performed  in  hospitals 
containing  more  tlian  three  hundred  beds  is  greatly  in  excess  of  that  iu  hospi- 
tals containing  less  than  three  hundred  beds;  that  great  hospilala  are  great 
evils  in  exact  proportion  to  their  magnitude. 

All  systems  of  ventilation  are  on  the  same  basis  of  providing  Uu-gc  volumes 
of  frei^h  air  for  the  dilution  of  the  vitiated  air,  and  far  the  contingencies  of 
unequal  distrihutiou ;  yet,  with  all  thiii  provision,  in  the  very  be.^t^onstructcd 
hospitals,  theatres,  schools,  etc.,  there  are  always  dead  ends  or  corners,  where 
the  air  circulates  very  sluggishly,  aud  where  its  offensivcuefis  is  readily  detected 
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by  the  uodo.  It  is  claimed  that  gases  are  uniformly  diffu^ied ;  if  so,  a  very 
lt.>n^  time  seems  req\nsite  to  cftect  it. 

In  hospital  wards,  there  are  often  beds»  in  corners  or  angles,  where  the 
recovery  of  the  patient  i*  rather  the  exception  than  the  ruh^.  Koonis  for  the 
reception  of  the  pick  Itecome  permeated  with  orij;ariic  impurities,  and  it  13  often 
a  sanitary  measure  to  pull  them  down  and  rchuild  with  fiesh  materiiil.  One 
portion  of  a  concert-room  or  theatre  is  often  found  to  contain  twice  as  large  a 
percentage  of  carbonic-acid  gan  as  another ;  seats,  where  ofiensivenesti  of  breath, 
of  personal  emanationf*,  or  of  j>erfiimery,  socnis  to  olinij;  phiees,  where  the 
range  of  the  thenuomeler  is  live  or  six  di'^jrrees  hinrher  or  lower  than  at 
others. 

It  is  not  vohime  of  air,  then,  only,  that  \^  reiiuiftite  for  jjood  ventilation,  but 
also  uniform  distribution  and  a  separation  of  the  individual  emanations,  iluit 
they  may  pass  off  as  independently  as  possible.  High,  ample  rooms  are  oft«n 
spoken  of,  from  their  mere  size,  rm  well  ventilated ;  and  yet,  in  a  larsje  crowd, 
a  person  mi^ht  be  almost  snfFoeated,  in  certain  stages  of  the  atmosphere,  in  a 
hall  without  a  roof,  if  fresh  air  were  not  introduced  from  beneath.  Many  an 
inspector  can  bear  testimony  to  the  siclcening  odor  of  a  leneraent^hotjse  back- 
yard, open  to  the  sky.  It  is  not  fio  much  the  size  of  the  room  as  the  circulation 
■of  the  air  thnt  makes  it  comfortable  and  lie.ilthy.  The  smaller  the  room,  with 
the  iutroductioii  and  the  withdrawal  of  the  same  volume  of  air,  the  oflener 
the  air  will  be  changed,  and  consequently  the  fresher  it  will  be.  For  the 
diffusion  of  the  air,  and  that  it  may  be  di^stribnted  without  the  inconvenience 
of  drafts  to  the  person,  it  has  generally  been  found  the  best,  for  summer  ventila- 
tion, to  introduce  tlic  cold  air  at  tlie  bottom  of  tJie  room,  and  withdraw  it  at 
the  top,  but  in  winter  ventilation  to  reverse  this,  introducing  the  ivarm  air  near 
the  ceding  utid  withdniwln^r  it  near  the  floor.  But  this  does  not  obtain  In  all 
cases,  especially  where  a  multitude  of  gas-burners  or  lamps  contribntc  largely 
to  the  vitiation  of  the  air. 

In  the  buildings  visited  by  Dr.  Stiles  or  myself,  it  is  not  probable  that,  in 
any  case,  the  volume  of  air  introduced  came  up  to  the  amount  recommended 
by  Dr.  Ueld  or  Morin ;  nor  could  it  be  secured  without  ftppliances,  the  cost 
of  which  neither  public  bodit's  nor  piivatL*  individuals  would  feci  justi6ed  in 
as!*uming.  It  hns  been  my  aim,  therefore,  to  see  whether  some  cheap  and 
pnictical  way  might  not  he  suggcatcd,  by  which  better  ventilation  might  bo 
secnred,  without  the  necessity  of  the  introduction  of  so  large  a  volume  of  air, 
and  the  l>otter  isolation  of  the  sujtply  to  the  individual. 

lu  Booth's  Theatre,  a  fan,  ilrivcu  by  a  ateara-cngiuc,  forces  lur  into  a 
chamber  beneath  the  floor  of  the  parquette,  which  is  discharged  through 
nnnierons  holes  in  the  risers  of  the  plutfonna  on  which  the  chairs  rest  Were 
these  holes  closed,  and  the  frames  of  tlie  chairs  miide  of  gas-pipe,  with  holes 
near  the  top  and  at  the  back,  the  fresh  mr  might  be  discharged  fiill  toward  the 
iaces  of  persons  sitting  on  the  next  row  back,  as  shown  by  the  arrows.  Fig.  1. 
Each  person  would  take  an  inspiration  of  fresh  air,  and  as  it  was  expired,  it 
would  rise  toward  the  ceiling,  and  be  discharged  through  the  present  apertures, 
"With  this  system  introduced  thnmghout  the  house,  hollow  l»ox-rail  or  chair- 
frame  being  made  conduits  for  the  supply  of  fresh  air  to  the  parties  directly 


412 


l>ehin<i  them,  there  would  seem  to  l>c  little  to  be  wished  in  the  matter  of 

ventilation. 

Fio,  1. 


FlO.  9. 


In  like  manner,  in  school-rooms,  were  pipes  brought  up  from  an  air-cham- 
ber, or  duot  in  the  floor  iLrou^rb  fach  desk  (Pijjf.  2)  into  i\  box,  with  a  wire- 
giiuze  firoTit  ou  tbo  top  of  the.  desk,  each  pupil  would  receive  his  iudependent 
supply  of  fresh  aur,  warm  or  cool,  as  the  season  might  require ;  and  if  the 
apertures  of  the  educts  wore  some  few  feet  above  tlic  level  of  the  heads  of  the 
pupils,  there  woiiM  be  little  chance  but  that  fresh  air  would  be  taken  in  at 
ever}'  respiration. 

A  system  of  ibis  kind  of  vpntilation  ^vould  scorn  desirabk'.  The  question 
is,  whether  it  is  practicable.  It'  tlie  volume  to  efvdi  iiidividunl  muiit  be  equal  to 
that  prescribed  by  Dr.  Rcid  or  Mnrin,  the  expense  of  thif*  mode  of  distribn- 
tion  would  bo  very  ki^c  ;  but  it  scorns  that  such  volumes  are  only  requisite  on 
account  of  the  imperfoclnoss  of  the  npp:iratus  for  the  distribution  of  the  air,  and 
that  if  the  (ur  could  be  delivered  directly  to  the  mouth  of  each  individual,  that 
30  cub.  ft.  per  hour  might  be  amply  sufficient,  instead  of  30  cub.  ft,,  per  minuti. 
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TLe  &paee&  botween  the  tinibera  of  tlic  floor-framing^  nvouM  funiUli  ample  room 
for  air-ducts  for  tho  supply  of  1  cub.  fu  of  air  per  minute  to  ciich  inJivitlual, 
and  the  distribution  could  be  eitoctcd  by  i'  gas-pipe.  It  remains  to  dc- 
lenniue,  on  eome  simple  method  of  forcing  the  nir  into  the  ducts ;  and  there 
seems  nothing  better  nor  more  coonomical  than  that  invcnt^id  by  M.  dc  Mon- 
desir,  and  adopted  at  the  French  Exposition. 

*•  A  distin-ijoishmg  feature  of  the  Exhibition*  building  was  ita  system  of 
ventilation,  wliioh  consists  in  the  use  of  jots  of  compressed  air  for  carrying  in 
by  induction  the  requisite  supply  of  fresh  air  to  the  v:irious  departments  of  tlio 
building.  Around  the  whole  of  the  exterior  of  tho  Exhibition  building  is  car- 
ried a  krge  subterranean  ga1Icr\',  about  9'  10'  in  v^idth,  conununicatiug  with 
the  external  air  by  means  of  16  fihaft.s,  each  0'  10'  diameter,  disposed  symmet- 
rically around  tho  building,  and  having  their  openings  distant  abuut  60  feet  from 
the  external  covered  way.  In  order  to  conduct  the  air  from  the  annular  gallery 
to  the  iuteri(jr  of  the  palace,  16  radial  subterranean  shafts  were  constructed, 
each  extending  under  the  palace  394  feet,  or  nearly  to  the  centre.  Ventilating 
conduits  were  constructed  communicating  with  the  10  radiid  shafts,  so  that 
each  section  of  the  building  could  have  its  supply  of  air  regulated  independently 
of  that  of  the  other.  The  air  is  admitted  into  the  building  from  the  circular 
branch-shafts.  This  induction  of  the  external  air  is  effecte«l  by  placing  in  each 
radial  subterranean  gallery,  almost  under  the  external  wall  of  the  building,  a 
jet  or  nozzle  <>upplicd  with  compressed  air;  this  air,  as  it  escapes,  acts  like 
the  steam  issuing  from  a  blast-pipe,  and  carries  in  along  the  radial  gallery  a 
quantity  of  air  with  it  by  induction.  The  engines  for  furnishing  tho  necessary 
supply  of  compressed  air  have  a  total  power  of  105  horses,  nominal.  The  air  is 
supplied  to  tho  jets  at  a  pressure  of  from  29^  to  31-J  inches  of  water.  The 
escape  of  the  vitiated  air  tAkcs  place  through  the  Venetians  in  the  roof.  The 
cost  is  stated  to  bo  about  0.1  franc  per  353,165  cubic  feet  of  air  supplied.^' 
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Fig.  3,  plan  of  apparatus  on  this  method  which  I  would  propose  for  the 
ventiUtion  of  a  hospital,  will  more  fully  exphiin  the  action  of  the  De  Mondesir 
invention.  A  is  the  [»ipe  funiishing  compressed  air,  as  it  issues  through  the 
nozzle,  a,  it  draws  m  air  from  the  duct  B,  and  discharges  into  the  box  C.  This 
arrangement  is  proposed  for  every  bed  of  a  hospital,  as  shown  in  Figs.  4  and  5, 

The  box  C  U  just  above  the  head  of  the  patient ;  its  front  is  perforated  with 
holes  or  covered  witli  gauze,  so  that  no  perceptible  current  is  induced,  but  the 
air  flows  gently  in  and,  as  vitiiited,  is  drawn  out  by  ducts  beneath  the  bed. 

*  Applotoni'  AnoiuU  EDCXclopakUa,  1867. 
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The  comj>r09»ed  air  may  ic  licatod  when  necessary,  and,  a?  tljD  pipe  A  is  pAS 
inward,  the  comparative  volume  of  induced  to  compressed  uir  becomes  less,  and 
the  temperature  may  be  regulated  for  each  bed.     Tliere  will  of  coarse  be  do 
dead  ends  or  comers  in  such  a  ward,  no  currents  of  air  to  earry  contagion  froni| 
one  bod  to  tlie  other.     The  votutne  of  air  tor  each  individual  will  be  vcrv  mu 
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leas,  and  the  co;;t  on  this  plan  Is  lefts  than  by  any  moans  now  in  use.  Experi- 
ment can  alone  demonstrate  how  much  air  U  required,  but,  at  the  cost  of  oae 
Cent  for  100,000  cubic  feet,  very  (sfrcut  economy  ia  this  respect  is  not  requisiteL 

It  may  be  objected  that  this  method  is  only  a]>plicablo  to  large  in»titntioDt 
where  stcum-power  can  be  applied,  but  I  thinlt  it  may  he  readily  made  uae  <]f 
for  all  public  buildings.     Take  the  cas-c  of  a  small  school  of  100  scholars  "with  a 
supply  of  30  cubic  feet  to  each  scholar  per  hour,  or  a  total  of  3,000  cubic  feet 
If  the  volume  of  ciMupressned  air  be  to  that  of  th^  induced  as  1  to  19,  the  co 
pressed  air  neecRftary  per  hour  will  be  150  cubic  feet,  or  750  cubic  feet  for 
session  of  five  hour^ — which  would  be  ubont  the  capacity  of  a  gas-holder  of  10 
feet  diameter  by  10  feet  liigh.     If,  tiicrefore,  an  air-holder  of  this  capacity  be 
constrnctod  on  the  principle  of  the  gas-holder,  and  be  raised  by  man   or  bo; 
power,  the  mains  laid  from  this,  with  nozKle-i  iif  each  air-<hii't,  would  induce  .w 
isfactory  currents  throughout  all  the  distributing  pipes.     The  air  ducts  would 
he  Buppliod  through  apertures  in  the  exterior  walls,  or  firom  a  heated  air-cham- 
ber, or  the  compressed  air  might  be  heated  on  its  passage  from  the  bolder  to 
the  ducts,  uniting,  whenever  necessarA',  heating  with  the  vcntihition. 

Many  experinionts  on  this  method  of  ventilation  were  made  preparatory  to 
its  introduction  into  the  Exhibition  building — satisfactory'  on  a  small  scale,  and, 
when  introduced,  very  satiafiictor}*  to  parties  at  the  exposition.  It  seema  well 
worthy  of  a  trial,  >'uch  as  above  propoi^ed,  as  it  unites  economy  of  air-aupply 
with  perfect  distribution  and  almost  individual  venlilation. 
Respectfully  submitted  : 

W,    E.    WoBTHBK, 

Engineer  Metropolitan  Board  of  Health, 


et:^l 
inH^H 

10  ~ 
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Heport  on  the  Qualiiy  of  the  Water-S apply  durmq  the  Year  1869. 


To  the  Secretary  of  the  Mttropolitan  Board  of  Health. 

Sir  :  Tbo  investigations  with  regard  to  the  quality  of  the  Croton  and  Ridge- 
wood  water  supplies  have  been  continued  during  the  past  suraracr  and  autumn, 
under  the  authority  of  the  Board,  and  with  the  coSpcration  of  Genera!  George 
S.  Groeu,  Chief  Engineer  of  the  Croton  Aqueduct  Department 
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DATS. 

BeaerTotr. 

if 

P 

II 

if 

III 

5« 

1 

1 

July    fi 

e  

Cantral  Bwk 

4.M 
4.19 
4.38 
4.tH 
3.05 

a.™ 

4.81 

4.  SB 
l« 
4.43 

sse 

4.08 
8.S1 
AM 
4.14 
4.37 
a.07 
8.96 
4JH 
8.01 
8.86 
4J1 
4.88 
(LOT 
4.78 
S  IS 
ft.00 
8.91 
4.48 
8.86 

IS 

8.SI 
8.16 
tM 
8.88 

O.GS 
0.70 
0.80 

0.56 
0.88 
0.78 
0.6S 
0.G8 
O.tt 
0.41 
017 
0.78 
1.17 

o.ua 

0.90 
OJB 
0.98 
0.81 
0.1J 
0.90 
0.99 
0.96 
S.1U 
1.89 
0.47 
9.10 
0.88 
0.41 
0.48 
0.41 
0.W 
0.38 
0.87 
0.1M 
a  19 
0.19 

fi.ia 

4.89 
6.19 
6.1d 
4.87 
4.M 
4jB3 
4.R8 
4.77 
44)4 
4.13 
4.78 
4.40 
4.48 
4.43 
4.06 
4.60 
4.78 
4.98 
6.80 
4.84 
6.»l 
6.98 
6.46 
6.98 
8.9S 
6.88 
4.Si 
4.M 
4.90 
4.M 
4.06 
4.19 
4.00 
8.86 
8.50 

aona 

0.0B16 
0.0749 
O.QBI& 
0.07VS 

0.0608 

aosoi 
aoBso 

0.QB96 
O.066C 

o.ooea 

0.06S0 
O.OMW 

ao44i 
aoii9 

0.0M1 
0.0468 
a046S 
0.0687 
O.OBB 

ao6ao 

0.0807 
0.1819 
0.QB88 
0.0616 
0.0884 
0.0T98 
0.0760 
0.0705 

aoeos 

0.0797 
0.0661 
0.0661 

9.54 
9.58 
9.48 

loo 

J** 
8.99 

8.14 

Ml 

9.77 

9.81 

8.48 

aw 

8.80 
8.84 
8.48 
8.41 
8.67 
8.57 
i.W 
8.04 
8JR 
8.61 
8.66 
8.71 
8.78 
1.98 
8^ 
9.68 
8.07 
9.76 
9.61 
9.117 
9.06 
9.01 
9.70 
9.60 

Fifth  ATcnno 

"    jj 

fentral  T'ark 

i« 

Fifth  Avinuo 

"      90 

LViitral  I'ftrk 

"      » 

"     OT 

S7 

Pirih  Avi-nac 

Ci'titral  Park., .*•-- 

Anc;   a 

Central  Park 

Klftli  Avccmc). . 

"     18 

Crnlrml  Psric.     . 

"    la.  , 

PUth  ATeimo 

"    n 

Central  Park 

'•    n  

Klith  AvcoDO 

••    M 

tVniral   IMrk 

"      IM     .   .. 

Kinii  Avcimo 

"      8] 

Ct-ninil  ]*ark. 

"81 

Fifth  Avonue , ,,, 

*;p'-  ? 

Central    iSirk 

Finii  Avniiie 

"      M 

Contral   Park...* 

"      14 

Fliiti  ATi'imo 

K 

Cvtitral   Pnrk.   .................   . 

••     u 

Fifth  Avenue 

Oct.   It     

CcTiiral  Pnrk 

"     IS  . 

16 

"      M 

C-f-ntrnl   Turk 

••      ^ 

Fifth  Avfiiac 

Vor,    9 

Central   l^rk. 

•*      9 

Fifth  Atchho 

**    ■ 

Central   I'urk  .  ,,.* 

•'     99 

Flilti  Ati^uuc 

1>«.     8 

"       8 

CvntnX  I'urk 

Fifth  Avi'iine .. 

**     tl  

Central   I'ark 

**     fli  

FUUi  Avenue 

Avoracfl  Ibr  alx  nonlbi.... 

4.U 

0.67 

4.7S 

0.0087 

8.10 

0.9 

^^^^H              The  samples  •w&re  talcon  wookly  during  tbe  months  of  July,  Au^st,  and^^ 
^^^H         September,  and  aemi-monthly  during  tlie  other  months:  ihe  Ooton  from  the 
^^^H         Ceutrol  Purk  und  Fifth  Avenue  Reservoirs,  the  Ridgewood  from  the  Bidgo^H 
^^^H         wood  Reser\'oir  and  Court-house  Hydrant  in  Broolclyn.                                         ^H 

^^^V            Re3[7LT3    op    ExAMIKATIONS    OF    RiDGEWOOD    "WaTER    MADE    DURI.Va    THE    TSAl^H 

^^^H            1869.     Graiks  of  Impdritt  ih  oxb  U.  S.  Gallon  of  231  Cuoic  Istchbs.    ^^ 

^^^^ 

Source  of  Water. 

1 

Si 

4^ 

P 

|4 

111 

P 

It 

RidgQwood  Rcscrrolr 

4.18 

ttt 

8.40 
8.68 
8.09 
4.79 
a84 
3.SS 
3.(51 
8.83 
8.86 
8,87 
iM 

ai4 

8.U 
8.66 
1.08 
8.W 
8.78 
8.88 
8.97 
6.01 
8.B4 
8.80 

aei 

a.sfi 

8.08 
8.B7 
8.U 
S.B6 

8.B(I 
3.16 
3.  IS 

8.08 
8,08 

aTO 

i.ie 

0.88 

O.BB 
0Q4 
0.41 
0.59 

n.sa 
o.ae 

0.89 
0.7G 

i.as 

1.88 
0.8S 
0.47 
0.70 
1.10 
0S8 
0.89 
0.47 
O.AS 

i.as 

1.7B 
0.89 
0.81 
0.47 
0.&8 

t^ 

0.98 
0.18 
0.46 
0,41] 
0,06 
0,06 

4.08 
4.811 
4.88 
4.48 

8.67 
3.78 
4.90 
4.48 
8.78 
8.96 
8.61 
4.01 
S.60 
8.M 
8.49 
178 
8.65 
8.14 
S.7S 
408 
8.78 

s.aa 

A.M 
B.59 
8,49 
4.48 
4.SI 
8.61 
8.87 
8.14 
4.06 
8.08 
8.61 

a.6i 

8.14 
8.14 

0.0700 
0.0918 

ao4« 

0.0888 

ao4aB 
aoi4i 

a0874 
0.0678 

coaa 

a0661 
0.0419 
0.087S 

aoam 
aoBsi 

0.QHS 
0.0821 
0.0887 

0.096S 

o.oiSo 

0.0890 
0.0887 

ao»4s 

0.0881 
0.0808 
0.0M8 
O.IOAO 
O.07B0 
0.0796 
0.0618 
0.0168 
0.(M18 
0.W18 
0.0880 

o.osao 

0.08(8 
0.0818 

1.86 
1.8B 
1.85 
1.86 
1.80 
1.60 
1.88 
1.47 

i.as 

1.00 
1.60 
1.86 
l.« 

1.60 
1.60 

1.4a 

1.48 
1.64 
l.fiO 
1.60 
1.48 
1.69 

i.eo 

1.49 
1.49 
1.38 

1.86 
IM 
1.46 
1.48 
1.40 
1.47 
1.08 
1.47 
1.47 

10 

1 

7  i 

8  ! 
s 

18 
14 

10 

U 

10 

Oonrt-hoiue  Hydrant 

^^^^H              ..     «• 

RtdgBWOud  Reiervoir 

^^^H                    

^^^H           Ang.    8 

^H     ^  I 

Conrt-hoiiw  Hydmnt 

Bldfccwood  BcHrrulr.. •*........ 

Coart-houe  HydmDt 

Ridgewood  Ho»ervolr 

Conrt-honic  Bjdrant 

Rtdgcwood  Reservoir 

Coart-kottse  Hydrant 

RLd^wood  RcMfvolr 

CoitrUliontto  Ujdrant ,, 

Ridgewood  Rene rvolr 

Oonrt'hooso  Hydrant 

Rldsewood  Rewsrvol r 

Conrt'boaBc  Hydrant 

Ooiut*hoti«u  Hydrant 

Ridgewood  Rwerrol  r 

ConrVfaonsc  Hydrant 

^^^^B           u    t^ 

Ridgewood  Retervotr 

^^^H                  

Conrt-boiue  Bydi&nt..., 

Ridgewood  Hoiervolr , 

Conrt-tkOttM  Bydnot 

Ridgewood  Besorrolr. 

Court-honfe  Hydrant.. 

Ridgewood  Bi»iicrT(i!r 

^^^^H                 ii       aa 

Conrt-honfle  Hydraot 

^^^^m         w«.    n 

Ridg^^wood  Renervoir 

^^^^^B 

Court-bouBi-  Hydrant 

^^H 

RldKcwood  Hcpervoir 

^^^^m                     u       a. 

Coart-hooBO  Hydrant 

^^^^H             n.:. 

Ridgewood  Reaervoir 

^^^^^H 

Courl*hou*o  HydniDt 

^^K        »      

Rideewood  Reservoir.      ..      . 

^^^^^B                         <n 

Conrt-hooBO  Hydrant 

AveraRe  for  »lx  mouths 

8.8?    1     0  W 

3.98 

0.0448 

1.49     1     0.8       ^J 

^^^^1               Tables  I.  and  II.  show  the  impurities  in  one  galJon  of  231  cul 

^^^H         58,318  grains  of  water. 

^^^H             Tables  III.  and  IV.  show  the  impurities  in  100,000  parts  of  vft 

^^^H        veniencG  of  couipaiison  with  the  water  of  other  cities,  where  the 

^^^B        is  not  employed. 

^^^H               The  Iftt  oolumn  &howa  tho  inorganic  matter,  wliich  is  detect€( 

^^^^1        the  residue  obtained  on  evaporating  the  water,  moistening  it  with 

^^^^K        water  to  restore  carbonic  acid  to  the  lime  and  inagnt'^m,  and  drA'io 

^^^H             The  2d  column  sliows  the  organic  nnd  volatile  matter. 

^^^^V              The  3d  column  shows  the  tot;il  amount  of  solids,  obtained  by 

^^^^        tho  water  in  a  i>liaiuuin  dish,  and  drying  it  at  260®  F.,  or  130"  C, 

jic  incbesf  or  ^^ 

Iter,  for  con- 
U.  a  galloa 

i  by  igniting 
c-ffbomc-ftcid 
g  at  260*  F.  ^ 

evapomting^^ 

^H 

^^1 
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The  4tli  column  shows  the  nniount  of  oxygen  required  to  oxidize  the  or- 
ganic matter.  This  is  considered  u  nieiu«ure  of  tlie  quality  of  tho  ori^anic  mat- 
tor,  which  is  supposed  to  be  injurious  in  proportion  ns  it  ia  ready  to  undergo 
oxidiilion.  In  Dr.  Letheby's  reports  of  analyses  of  London  waters,  made  to  tlio 
Metropolitan  Association  of  Modical  Officera  of  lIeaUh»  this  oxygen  is  supposed 
to  represent  eight  times  its  weight  of  oxidable  organic  matter,  and  is  so  re- 
ported. 


TABLE   ITI. 

RssuLTS  OP  ExAMiK\Tioys  OP  CaoroN  Water  made  durlno  thb  Year  1869. 
Results  caloclated  for  100^000  Parts  of  Water. 


DATE. 

Rescrrotr. 

I 

1 
»■ 
a 

1 
1 

1 

1  i 

m 

H 

o 

lis 

1 

o 

Jflr  « 

CvDtral  P»rk 

7.M 
7.90 
7.40 
7.80 
0.10 
6J0 
7.40 
7.M 
7.TO 
7.00 
6.80 
6.90 
B.70 
6.10 
7.10 
7.00 

fl.ao 

B.H) 

s.ao 

S.60 
6.00 
7.40 
6.90 
g.70 
8J0 
&.40 
9L00 
8.70 
7.M 
6.00 
6.80 
6.60 
5.70 
6.40 
6.60 
6.M 

l.OO 
1.90 
1.40 
1.00 
1.40 

i.ao 

o.uo 

l.tKj 
O.RO 
0.70 
0.90 
1.80 
9.U0 
1.60 
0.A0 
O.SO 
1.60 
1.40 
0.90 
0.60 
1.70 
1.60 
a.60 
9.40 
O.HU 
A.M 
0.40 
0.7O 
O.BD 
0.70 
1.00 
0.40 
1.M 
1.60 

o.ao 

D.90 

8.80 
8.40 

&80 
7.60 

7.S0 
8.80 
8.30 
8.90 
&30 
7.10 

eL9o 

7.70 
7.70 
7.60 
8.10 
7.1*0 
8.90 
8.00 
9.10 
H.80 
tf.lN 
11.90 
11.10 
9.00 
9.00 
10.00 
7.40 
R40 
7.80 
7.80 
7.00 
IM 
7.00 
6.80 
6.00 

0.1379 
0.140S 

o.ura 
a  1401 

0,1864 
0.1960 
0.0DB4 
O.llM 
0.1007 
01099 
0.1099 
U.0»46 
0090S 
OOIHI 
0.0760 
0.0710 

o.ORn 

0.tf7&6 

0.0766 
0.0704 
O.OTIM 
O.OIiSl 
O.OMtf 
O.OOOS 
0.08H1 
0.99G9 
0.1487 
0.1890 
0.1178 
0-1948 
0.1386 
0.1910 

a.ii»s 
o.ri4d 

0.0W5 
0.0M6 

4.05 
4.44 
4.97 
4.68 
6.S6 
6.06 
6.41 
6.66 
4.76 
488 
6.97 
6.13 

r..8i 

6  89 
6.86 
6.99 

n.i» 

6.17 
6.26 
6.90 
(l..%3 
ft.W 
6.87 
6.46 
8.61 
6.16 
4.S9 
6.27 
4.TI 
4.89 
4.B9 
4.66 
4.48 
4.61 
4.45 

(i 

Pinh  Avenuo ........*.■.... 

"     IS      ..  . 

t'mitral   i'ark 

"      18       .   ... 

Pirtb  Avt'nna. , 

"    an 

tViitrnl    Park 

"    ao 

Finh  ATi'DQO 

"      «7 

CeDtrttl  P»rk 

**    a7 

Fifth  AveiiQD 

Aug.    9 

'•       fl    

CeQtm)  Park.......,., 

Kifth  AvRDOO 

••      18 

Ceotnil  l*ftrk 

"      18 

Fifth  Avi'uao.. ....,,•. 

"    n  

C«MitraI  Park 

"      17        

FIflli  Avfiiuo 

"  w. .;'... 

Central   I'ark 

"      jH        

"    ai     

Cent  ml   Park 

"81 

97'-   ?•• 

C<<ntral  Park 

FitiU  Av»muo. . ., , 

"     14 

C«'ntral   Park 

•»     14 

Fifltl    \Tt'DllO      .•.•.*■•.•.(.( .(... 

•«     fl8 

Ceniral   Park 

k»     ^ 

Oct     IS 

CffntraJ   Park.... 

»•      Ij 

16 

**      96 

C«Dtral  Park.... 

"      96 

Fifth  Atcouo.  .....,., 

Not.    fi 

CcDtml  Park 

»•       9 

Fifth  Av0DQe.....*i... (.,........ 

"     98 

Central  Park 

"     98 

Fifth  Atoddo 

Dee.     8 

Central  Park 

"       g 

Fifth  Avetina , ,. 

•*      U 

Central  Park 

"    n 

Fifth  ATonno. ... 

ATencfl  fbr  fix  moatbi 

7,07 

1.15 

8.90 

0.1074 

6.36 

6.9 

The  6th  column  shows  the  hardness  of  the  water,  determined  by  its  effect 
upon  soap,  the  numbers  represent  carbonate  of  lime  or  its  equivalent  in  other 
salts. 

The  6th  column  shcjwa  tho  depth  of  color  exhibited  by  the  water  when  ex 
amined  through  a  long  tube.     It  is  difficult  to  fix  an  exact  standard  of  compari- 
son ;  the  numbers  arc  therefore  merely  comparative. 
97 
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TABLE  IV. 

Rebitltb  of  Exauinatiokb  of  Kidgewood  AVater  made  ocRixa  THE  Year 
1860.     Uesclts  caiiCulatbd  for  100,000  Parts  ov  Watkh. 


DAT3C. 

8curco  of  Water* 

1 

1. 
11 

u 

■3^ 

p 

s   1 

Pt 

Eg 

1^- 

"s 

t 

Julj    6 

Mdcewood  Besorrolr 

7.10 
6.80 
5.80 

e.« 

4.00 
6.80 
e.B0 
660 
6.10 
6.90 
6.TO 
6.C0 

a.uo 

4.40 
6.40 
S.GO 
4.M 
8.40 
6.10 
6.40 
5.60 
5.10 

B.eo 

6.60 
4.80 
6.M 
6.60 
6.40 
K.M 
6.40 
6.60 
6.00 
5,40 
5.4Q 

6.80 

0.90 
1.80 
100 
1.60 

l.TO 
1.10 
0.70 
1.00 
0.40 

o.n 

0.60 
1. 80 
3.30 
ft.90 
0.60 
0.B0 
1.90 
9.00 
0.40 
0.60 
0.80 
l.UO 
9.10 
8.00 
1.90 
1.40 
0.H0 
1.00 
0.00 

aoo 
a4a 

0.90 
0.80 
0J« 
0.10 
0.10 

H.00 
8.00 
7it0 
7.60 
6.80 
6.40 
7.90 
7.60 
6.60 
6.80 
6J» 
6.90 
6.90 
6.60 
0.00 
6.40 
6.10 
6.40 
6.fiO 
COO 
B.40 

a.  10 

10.70 
9.60 
6.00 
7.60 
7.40 
«.40 
5.80 
0.40 
7.00 
6.90 
6.90 
6.30 
5.40 
S.40 

a7fi 

O.ISU 

o.iGne 

0.(^95 

o.titse 

O.ffiSS 
0.0757 
00M8 
0.10M 
a06S6 

aooi6 
o.cmo 

0.0643 
0.0«tl9 
0.0067 
6.0416 
0.0678 
0.(MM 
0.0164 
0.0878 
O.OffB 
OMM 
0.0416 
0QS67 
0.0589 
0.1636 
0.1816 
0.19R6 
O.lJMfi 
0.0H68 
0.07M 
0.0719 
0.0719 
0.0607 
0.0667 
D.MIA 
0.0416 

X.8S 

a.so 

9.33 

las 

9-74 
J.74 

8.15 
9JM 
9^1 
Mi 
9.74 
146 
8.X9 
8.78 

IS 

8.M 
iM 
Mi 

9,74 

!■« 

t.46 

S.66 
S.74 

8.45 

«.ao 
a.80 
a.S4 

9.86 
9.90 
9.46 

9.40 
9.68 
a.flO 
9.fi3 
9.S3 

10 

Coart-bouso  Hydrant 

7 

I"     18 

»*    la 

"  ao  .:::.:. 

liidfi^vrood  iltirtcrvolr..,,,., 

•'     90 

CornVhoaBe  Hydnnt.* ■*«.. 

•'    srr     .  ... 

RidffGWOod  Eetenfolr..,.,., 

•*    ti 

Coart-booife  Hydranl... ',. 

^!!«-  I 

RMgowDodfioMrrolr.. 

Conrt-houRe  BTdrant 

*'      18 

Ridgewood  BeverToir 

"      18 

Cinirt<hoiiM  Bydnnt , 

'•      17 

Rldjrewood  Reflerrotr 

"      17 

Court-hcnsc  Hydrant 

»■      91 

Rld^'ewiJoJ.  Ri'»i.*r\oir...., 

"      M 

"      JI  

Rid^tiwood  Rf*«enoir 

"      81 

Court-ho««o  II vilnint... „,.,,,,., 
RIdgrwood  nrnVr\-.)lr 

Court*boiuo  U;drant 

"     U 

"     14 

RUgewood  RoRorrcdr 

Court>bonB0  Bjdruit ....... 

"     «,.. 

RidMWOod  Reaerrolr. ., .......... 

"     SS    .. 

Cotirt'hoiuQ  BTdrunt. •••. 

OcL  la 

Ridgewood  Retervotr 

18 

»*    la 

(7oiirt*bo<uie  Hydrant.. 

14 

"    m 

Rldgewood  Reaervolr..... 

'•    sen 

Coort-iioaBe  Hvdrant 

KoT,   g 

RidsQWOod  Rworrolr 

10 

"     9 

Conrt-hou i^f*  Hydrnnt. 

»     93 

Ridffe w(kkI  Riiftc  rr  ntr ,,.... 

jl 

"     13 

Oonrt-hotiP c  lljdnint 

10 

Dec     8 

lUcljf' wood  Rewcrvoir.,,,. 

1 

8 

Cnur(-licftiKi'  Ilvdrant 

0 1 

•*      21 

RIdgcwood  Bcscnolr 

4  " 

"      «l 

Couvboaw  Hydrant 

Arenge  for  ilx  monthf.... 

6.7S 

1.C8 

0.0766 

IS« 

8^ 

« 


TABLE    V. 


Comparative  purity  of  the  Croton  "Water  during  the  years  18C7,  1868, 
1869. 

I.   Grains  of  Impurity  in  one  U.  S»  Gallon, 

1867.  1868,  1869, 

Inorgauic  matter.. 3.90  grains.         3.31  grains.         4.1 1  graiiu; 

OrgftTiic  and  volatile  matter 0.66      "  1.14      "  0.67 


4 


Total  fiolidfl 4.55      " 

Oxygen  required  to  oxidize  the 

organic  mattpr. 0.1065  " 


4.45 


0.098    " 


4.78 


0.0618** 
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2,  JlesulU  calculated  for  100,000  Parti  of  Water. 

1867.  1868. 

laorgndc  matter 6.72  parts,  5.66  parts. 

Organic  and  volatile  matter 1.12       "  1.D7     '* 

Totalsolida 7.84       **  7,63     •• 

Oxygen  required  to  oxidise  the 

organic  matter. 0.1809  "  0.1660 " 


1869. 
7.07  pnrts. 
1.15     " 

8.20     " 
0.1074" 


TABLE    VI. 

SnOWINO     THE     PirRlTY    OF     CrOTOX    AND    RlDGKWOOD    W'aTER,    A8     COMPARED 

WITH  THE  Waters  of  other  Cities.     Tub  Numbers  represe.vt  Grains  of 
Impubitt  ih  one  U.  S.  or  Wute  Gallow  of  231  Cubic  Ikcres. 


CITT. 


New  York.. 
New  York.. 
Brooklyn . . . 
Jerwy  Cltf. 

TrenUm 

Phtladetphto 
BOfttOD 

Albany 

Troy 

Bchenectadj 

Ullcft 

STr«ni«e.... 
Itocb>?Bter .. 
rieveland... 

CblcaffO 

Dabltn    .... 

LondoD 

London 

Purle 

Amiterdam. 
Anwteidun. 


BOUCCL 


CrotOD,  MTDrKffC  of  196l> 

Well,  wctt  Of  C«ntrml  ll&rfc. 
Rldgewood,  aversse  of  IM 

PaHakRlTvr 

Delaware  Klver 

Schnvtkill  Klver 

CocblniAto  Laka , 

H  jdmn  t 

H/dranc 

Well.  Htato  Street 

Hydrant 

Now  Rea«nrolr 

Geneace  RItbt 

LakoBrie 

UkaMleUgaD 

Lcnigfa  Vartry ,..,. 

Thamn  Klwr 

WcU.  LcadonhaU  Street. . . . 

Rlvor  Solna 

RtverVacbt 

Won,  Kaiwragrractat 


^Ma^.' 

Organic 

and 
TolaiUc. 

4.11 

aw 

88.116 

4.BP 

S.S7 

0.B9 

4.86 

s.m 

S.M 

0.M 

tx 

I.W 

ft.40 

O.Tl 

&47 

i.ai 

«.Oft 

tM 

46.aB 

U8 

hM 

O.W( 

tt.l8 

1.80 

i9.ai 

1.18 

4.T4 

1.68 

S.flS 

1.06 

i.n 

1.94 

IK.M 

O.HS 

90.38 

«.«» 

7.88 

1.00 

14  40 

9.13 

S4JD 

4.88 

Tou! 

Solldi*. 


4.TO 
43.M 

s.n 

7.44 
8.48 
SSO 
8.11 

10.78 
7.48 

49.81 
8.40 

]8,a8 

18.85 

as? 

6.08 
8.11 
10.88 

ass 

10.88 


TABLE     VI. 

Composition  of  the  imparities  of  Croton  Water.    Ormns  in  one  U.  S.  Gallon. 

Chloride  of  sodium 0.402  grains. 

Sulphate  of  potassa 0.179 

Sulphate  of  fioda 0.260 

Sulphate  of  lime 0.158 

Bicarbonate  of  lime 2.070 

Bicarbonate  of  niagncaia 1.013 

Silica 0.621 

Alumina  and  oxide  of  iron trace 

Organic  matter 0.670 


Total  solids 0.873 
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Tliost.'  numlwra  represent  tlic  compounds  a»  they  arc  suppose*! "to  exist  in 
Bolutiou  in  the  water;  the  bicarhonates  being  calculated  with  one  equivalent  of 
water.  The  retiiduG  obtained  by  evaporating  one  gallon  of  the  water  would  b« 
only  5.039  grains. 

The  actual  results  of  the  analysia  were : 

Soila O.320  grains. 

Potassa 0.097  " 

Lime 0.988  •* 

Magnesia 0.624  " 

Chlorine 0.243  " 

Sulphuric  acid Q.322  " 

Silica 0.621  " 

Alumina  and  oxide  of  iron trace  '* 

Carbonic  acid  (calculated) 2.604  " 

Water  in  bicarbonates  (calculated) 0.5.33  " 

Organic  matter 0.670  " 

0.927 
Deduct  oxygen  equi\'a]cnt  to  chlorine 054 

6.873 

The  results  of  the  analyses  inaiio  during  the  year  1809  pixwe  that  the  Cro- 
T/)n  and  Ridgewood  Waters  eontlnuo  to  roach  the  cities  of  Xew  York  and 
Brooklyn  in  a  condition  of  great  purity.  These  wat^jrs  are  natumlly  very  tree 
from  inorganic  and  organic  impurities,  and  they  are  not  exposed  to  contamina- 
tion by  sewage  or  the  waste  products  of  manufacturing  establishmcuts  before 
they  reach  the  covered  aqueducta. 


LEAD   IS  THE  CROTON   WATER. 

Attention  having  been  called  to  the  frecjuent  cahcs  of  chronic  Icad-poiaoi 
wliich  ttccur  in  the  city,  exuminations  were  made  of  Croton  water  which 
been  in  contact  witli  lead  for  different  lengtlis  of  time  under  ufiually-occunring 
cinmni.stJmceF,  of  which  the  following  are  the  rosulta: 

1.  A  gallon  i>f  Croton  water  from  a  lead-lined  cisteni,  in  wluch  it  bad 
fttood  for  several  week*,  was  found  to  contain  0,00  grain  of  metallic  load. 

2.  A  gallon  of  water,  which  had  remained  mx  honrs  in  the  lead-pipes  of  the 
Chcmiftt's  residence,  yielded  0.11  grain  metallic  lead,  a  considerable  portion  of 
which  was  visible  to  the  cyc,  in  the  form  of  minuto  white  spangles  of  the  hy- 
dratcd  oxycarbonate  (PbO,  HO -f  PbO,  COJ, 

3.  Water  drawn  from  one  of  the  hydrants  of  the  School  of  MineV  Laborft- 
tor\',  in  the  middlti  of  the  day,  when  the  water  is  in  constant  motion,  yielded 
traces  oC  \tm\.  This  water  reaches  Uic  school  tlirough  about  100  to  150  feet  of 
lead-pipe. 

These  results  indicate  the  source  of  many  hitherto  unaccountable  cases  of 
lead-poisonings  and  aiv  of  a  character  to  lead  the  residents  of  Now  York  lo 
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adopt  precautionary  measures  for  protccUon  against   this  insidioos  causo  of 
disease. 

Many  have  already  introduced,  as  a  substitute  for  lead  pipe,  the  "tin-lined" 
or  '*  lead-tn cased  block-liii  "  pipe. 

Certainly  no  pains  hIiouM  he  spared  to  impross  upon  senants  the  impor- 
tance of  allowing  the  water  to  run  for  a  few  minutes  )>efore  taking  it  for  drink- 
ing or  cookinp  purposes,  especially  early  in  the  morninj;,  after  the  water  has 
stood  all  night  in  the  pi|>cft.  Tlie  habit  of  filling  the  tenrketile  from  tlic  boiler, 
or  of  using  water  from  the  boiler  for  any  purpose  except  washing,  is  very  dan- 
gerous. Experiment  No.  2  explains  a  case  whieh  reoeully  occurred  in  New 
York:  Au  elderly  gentleman  was  completely  prostrated  with  paralysis  or  palsy. 
Hi*  physician  at  once  anspected  leafl-poisoning  from  his  symptom's  and  insti- 
tuted in<iuirie8  which  developed  the  fact  that  the  patiei.t  had  been  usinir  wheat 
en  grits  for  dyspepsia,  and  tliat  the  first  duty  of  the  ccok  in  thf  inorniuj;  Itad 
been  to  soak  them  preparatory  to  boiling  them.  She  had,  therefore,  used  daily 
the  water  which  had  stood  jill  night  in  the  pipes.  The  occurrence  of  a  consid- 
erable portion  of  the  lead,  in  experiment  No.  2,  in  suspension,  instead  of  solu- 
tioi»,  Is  an  additional  argument  for  the  use  of  filters,  though  it  will,  of  course, 
be  useless  to  employ  them  unless  they  are  frequently  reversed,  that  they  may 
be  cleaned. 

I  have  been  aided  in  these  investigations  by  Dr.  TI.  Endemann  and  W.  H. 
Chandler. 

The  investigation  of  the  water-supply  wonld  have  been  very  incomplete,  but 
for  the  valuable  contributions  of  Dr.  William  K.  I^wi*;,  who  lias  sutyocted  each 
sample,  analyzed  by  lue,  to  microscopical  examinatioo.  As  his  results  are 
embodied  in  a  separate  report,  I  will  not  repeat  them  in  detail.  It  is  very  de- 
airablc  that  these  valuable  microscopical  investigations  be  continued. 
Respectfully  submitted  : 

C.  F.  Chandler,  Ph.  D., 
Chemint  to  the  Metropolitan  Board  of  Health, 
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REPORT  OX  TOE  MICROSCOPICAL  EXAMINATION  01 
THE  CROTGN  AND  RIDGEWOOD  WATEKS. 


a 


To  ElisHji   Haiui18,  M.  t).^  SaNitary  Siipermtendrnt. 

Sir  :  (Jarefiil  microscopical   examiuatioDs  of  the  metropolitan  watera  hai 
been  made  fortnightly  daring  tlie  months  of  October,  Novembor,  and  I>eceinber, 
1 86ft.     They  have  been  intended  to  tlirow  light  upon  and  complete  the  chemi- 
cal cxanniiations  regularly  carried  on  thronghont  the  year. 

CROTON  WATER. 

The  (.'roton  water  has  been  taken  from  both  the  Central  Park  and  Fifth., 
Avenue  Reservoirs.  The  result  of  the  investigation  has  been  to  ehow  that, 
cept  during  severe  freshets,  especially  such  as  come  after  a  prolonged  absem 
of  rain,  the  Crotou  water  i«  ([iiite  free  from  coiilamiualion  witli  waste  organic 
material  derived  from  man  or  his  industries.  Such  a  freshet  as  has  been  mei 
tioncd  occurrcil  early  in  October  of  this  year.  Daring  its  existence  the  wat 
was  strongly  tinted  brown  and  contained  an  unusual  proportion  of  decayed' 
vegetable  materia!,  with  sand,  and  also  dyod  tibrcs  of  wool  and  cotton  deri^td 
from  clothing,  rags,  dust,  and  the  like,  and  epithelial  cells  such  aa  line  the< 
various  mucous  canals  oftlie  higher  animals.  These  cells  were  supposed 
come  from  manure,  a«  their  most  likely  source,  and  to  indicate  pollution  from 
the  overflow  of  river-banks,  or  cultivated  or  pasture  lands.  The  appearance  of 
such  objects  was  of  short  duration  ;  it  should  teach  the  importance  of  frequent- 
ly cleansing  and  renewing  the  movable  parts  of  i>ur  filters  at  such  periods*  ^1 

In  the  accompanying  wood-cut  (/)  represents  the  appearance  of  such  an^H 
epithelial  cell  m^ni£ed  200  diameters.     A  fibre  of  wool  is  shown  at  (ad),  ai 
obsen'ed  with  the  same  power. 

The  t Vot^>n  water  constantly  contains  more  or  less  numerous  representatives  of 
the  animal,  vegetable,  and  mineral  kingdoms.  Of  these  the  vegetable  xnateriaJ 
alone  can  cause  much  annoyance.  During  the  fall  particularly,  the  water  is 
apt  to  throw  down  a  sojiiewhat  copious  sedinieut  of  flocculent  brownish 
material  which  consists  of  deatl  and  chiefly  amorphon.-i  vegetable  debris,  more 
or  less  hold  together  by  conferva  and  minute  fungus  fibres.  Each  little  mass 
composing  this  aediment  is  likely  to  be  inhabited  by  one  or  more  minute 
worms,  tlio  An^uiUula  fiuviaiilia  (A:),  found  in  all  river-water,  and  to  contain 
other  animalcules  and  vegetable  organisms. 

TliG  water  froin  the  Fifth  Avenue  Reservoir  often  contained  nearly  fifty  per 
Centura  (estimated)  more  vegetable  dcftrnthan  that  brought  from  Central  Park. 
This  is  doubtless  due  lo  the  greater  age  of  these  works  and  to  the  coating  of 
the  sides  and  bottom  with  confervoid  and  other  vegetable  matter  which  becomes 
detached  and  is  added  to  that  which  comes  from  a  higher  Bource. 


CEOTON  WATEK, 


RTDOEWOOD  WATER 
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Animal  and  regetable  objects  fonnd  in  the  ftcdiracnt  of  Crotoo  water  taken 
from  the  Central  Park  and  Fifth  Avenue  Reservoirs  during  October,  November, 
and  Dcocmber,  1869 : 

a,  AsterinncUa  formo»a,  regoUble,  i  diatom,  x   S12.  * 
6.  Pcdiastram  aunpl«x,  rogetAblc^  ik  dcsmid,  x  200. 

c,  CydotelU  aetiwi,  regeiuble,  «  diatom,  x  200. 

d,  Vorticolla ,  an  aDimnlcale,  x  S12. 

«.  Conferva,  vegetable,  "  grecu  scum/'  x  40. 

/  Epithelial  cell,  probably  from  manuro^during  f^eshot,  x  200. 

y.  FragilUria  capucino,  v^etable,  a  diatom,  x  200. 

h.  HetcromitA  ovata,  an  animalcule,  x  500. 

i.  lialtcria  grondinclla?,  an  animalcule,  x  200. 

k.  Anguillula  flLiriatirut,  a  minuto  water-worm^  x  313. 

/.  Amoeba  porrccta,  an  animalcule,  x  200. 

II.  Diophrya ,  an  animalcule,  x  200. 

o.  Didymopritim  borreri,  vegetable,  a  dosmid,  x  200. 

p.  Tabetlaria  fcnistrata,  vegetable,  a  diatom,  x  812. 

q.  A  free  vorticelln,  an  animalcule^  x  200. 

r.  Coccudiua  coatata,  dividing,  an  animalcule,  x  812. 

t.  Hunos  umbra,  an  animalcule,  x  812. 

/.  CycUdium  absoiMum,  an  animalcule,  x  312. 

w.  Chilodon  cucullulus,  an  animalcule,  x  200. 

t*.  Eptstylis  nutnna,  young,  animalcules,  x  20'>, 

IT.  Paramecium ,  an  animalcule,  x  200. 

X.  Difflagia  striolata,  tbc  lorica  or  case,  an  animalcule,  x  200. 
y.  Coofcrva,  vegctoblo,  "green  scum,"  x  312. 
z.  Torticella  microstomii,  an  animalcule,  x   200. 
aa.  Fragment  of  dyed  wool,  x  200. 

cf.  Gomphonema  acuminatum,  vegetable,  a  diatom,  x  200. 
ft.  Anbrodcsmua  octocomis,  vegelable,  a  dcsmid,  x  312, 
ff".  Scenodesmus  quadricnuda,  vegetable,  a  desmid,  x  20<>. 
tj.  Kavicula  rbynchoccpbala,  ?  vegetable,  t  diatom,  x  200. 


Animal  and  vegetable  objects  found  in  the  sodimcnt  of  Bidgewood  water 
dnring  the  same  period : 

a,  Actinopbrja  sol,  aa  animalcule,  x  200. 

6.  Coccndina  costata,  on  animalcule,  x  200. 

e.  CbaetonoLu^  squammatu*t,  hulry-baoked  animalcule,  x  200. 

d.  Kolommau ,  a  rotifcrous  animalcule,  x  200. 

e,  Amu>ba  guttulo,  ao  animalcule,  x  200. 

/.  Helosira  orlcbalcea,  vegetable,  a  diatom,  x  200. 
ff.  Vorticella  microstoma,  animalcules,  x  200. 
A.  Chffitonotua  larus,  hairy-backed  animalcule,  x  200. 
a.  Tabcllaria  flocculosa,  vegetable,  a  diatom,  x  200. 

*  Ma^lflos  81S  dlamotr«e. 


As  the  anitnal  and  iuorganic  objects  discovered  are  not  known  to  affect 
comfort  or  health,  wo  nmy  pass  ihem  by,  to  briefly  cnnmeratc  the  resniu  of  our 
search  in  tlie  three  kingdoms. 

Tlio  total  number  of  species  noted  was  eomewliat  more  than  fifty. 

Belonging  to  the  animal  kinp;d(im,  twenty  species.  Belonging  to  the 
vogetftble  kiuirdom,  twenty-eight  species.  Belonging  to  the  inorganic  n*alm, 
ailicious  and  cretaceous  particles. 

In  addition  to  these  were  some  which,  on  account  of  rapid  motion,  partial 
destruction,  or  for  other  reasons,  could  not  be  recognized. 

Tliorc  Ls  no  doul)t  also  that  mauy  species  have  entirely  eluded  observation, 
for  in  these  investigations  it  is  found  that  the  wealth  of  the  results  is  directly 
proportioned  to  the  amount  of  lime  judiciously  expended  upon  them. 


RIDGEWOOD  WATER, 

Tlic  Prospect  Park  Reservoir,  and  the  Court-house  hydrant  in  BrookIyn» 
have  supplied  the  specimens  of  Kidgewood  water  examined. 

During  the  period  over  wliich  thenc  observations  have  extendcdf  at  leiist^ 
this  water  has  exbibited  a  marked  freedom  from  sediment  capable  of  detection 
by  the  unaided  eye.  Some  little  there  has  been  at  all  times,  and  tlie  quantity 
has  been  subject  to  slight  variations ;  but  when  compared  with  Crolon  water 
the  difference  was  quite  noticeable.* 

The  small  masses  of  vegetable  debris  found  contained  the  anguillala  flupia- 
tiils  with  the  same  constancy  as  those  in  the  CVoton. 

There  was  an  entire  absence  of  any  evidences  of  contamination  with  organic 
material  derived  from  man  or  his  indu&trics. 

At  the  lime,  in  October,  when  the  Croton  was  much  colored,  during  a 
freshet,  the  Ridgewood  retained  its  usual  purity. 

The  number  of  species  obsened  in  the  three  kingdoms  was  thirty-two. 

Belonging  to  the  animal  kingdom,  twenty  species.  Belongiug  to  the 
vcgetible  kingdom,  eleven  Fpecies. 

Referred  to  the  mineral  kingdom,  silicioiis  particles. 

The  illustrations  do  not  represent  organisms  found  in  either  water  ex- 
clusively, nor  by  any  means  all  which  were  seen  in  cither.  Tlie  aim  has  been 
to  give  a  view  of  some  of  the  inhabitants  of  our  daily  beverages  when  unfilUred^ 
and  not  to  repeat  largely  in  one  cut  what  htid  been  shown  in  the  other. 

Some  of  the  auirualeulea  of  the  second  illustrntion  were  found  in  Croton 
water,  while  several  of  the  vegetable  and  animal  organisms  of  the  first  cut  were 
discovered  in  the  Ridgewood, 

Tlio  objeclives  used  in  these  observations  were  manufactured  by  ZentmAVcr 
and  Tollos :  the  lower  powers  by  the  former,  the  higher  by  the  latt<>r.  ITie 
combination  most  frequently  employed  was  tliat  of  a  one-fitrh  objective,  with 
cither  the  A  or  B  eye-piece,  atforditig  when  arranged  for  drawing,  with  a  BcaJe's 
neutral  tint  camera  hieida,  n  magnifying  power  of  200  diametros,  or  312  din- 
metres  respectively. 

Filtration. — For  the  purpose  of  removing  the  material  thus  briefly  described 

almost  any  ordinary  filter  will  suffice,  provided  it  is  sufficiently  good  to  prevent 

*  TbJemajbelargelrdtte  tatbcDQwiiefBof  the  works. 
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the  escape  of  water  around  tlio  edges  of  the  filtering  materials  within  the  metal 
case.  During  the  fall  aud  spring,  especially,  but  at  any  period  when  vegetable 
sediment  is  abundant,  these  filters  should  be  frequently  reversed  and  washed 
out,  or  the  filtering  material  renewed.  When  the  Croton  water  is  colored  brown 
daring  severe  freshets  it  would  be  well  to  use  charcoal  filters.  Moderately 
coarse  animal  charcoal  is  the  be^t,  and  this  should  daily  be  renewed  if  much 
water  passes  through,  unless  the  capacity  of  the  filter  is  considerable.  The 
charcoal  removed  need  not  be  rejected,  but  may  be  heated  to  redness,  and 
thus  caused  to  regain  its  full  powers. 

LITERATURE. 

The  authors  and  works  consulted  in  naming  the  animalcules,  diatoms,  and 
desmids  above  mentioned,  are  tbe  following : 

The  Micrographic  Dictionary,  by  Dr.  Griffith  and  Prof.  Henfrcy. 

British  Desmidics,  by  John  Ral&,  1848. 

Infusoria,  Dcsmidicas,  DiatomacciD.  Pritehard,  London,  3d  edition,  1852,  and  4th 
edition,  1861. 

Bailey,  Prof.  J.  W.,  in  Smithsonian  Contributions  to  Knowledge. 

Tlie  hairy-backed  Animalculae,  Gos?c ;  Intellectual  Observer. 

Edwards,  Prof.,  A.  H.,  in  the  Science  Qossip. 

Torrey,  Prof.  John,  Report  Croton  Aqueduct  Department,  1859. 

The  Microscope,  Dr.  William  B.  Carpenter. 

Synopsis  of  the  British  Diatomaceie,  Prof.  William  Smith. 

The  Microscope  in  Practical  Medicine,  Bcate,  1867. 

Practical  Hygiene,  Dr.  Parkes,  1869. 

Traitd  d'Hrfflcnc  Q^n^rale,  Dr.  A.  Motard,  1868. 
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as  the  breed  of  the  cow,  her  age,  the  age  of  her  cnlf,  nature  of  her  food,  titne  of 
milkinjj,  frequency  of  milking;  and  it  is  avcn  found  that  the  last  milk  which 
comes  tlowa  at  a  milking;  is  richer  in  butter  than  that  which  is  first  drawn. 
This  last-mentioned  fact  shows  that  the  custom  which  prevails  in  some  localities 
of  driving  the  cow  from  house  to  house,  and  Bupjilying  tbo  consumer  with  railk 
fresh  from  the  udders  is  not  quite  equitable,  as  the  last  person  supplied  receives 
a  richer  milk  than  is  pivcn  to  the  first  customer. 

The  following  analyses  illustrato  these  statements: 

3.  MiUe/rofii  J?iffcrmt  £recds  of  Cows,    Aitalyaes  by  Vemois  ei  Beeqacrd* 


Brwd. 

W«t«r. 

Batter. 

Cueln. 

8n(far. 

Salts. 

Aadut , 

S0.8i 
86.71 
84.16 
88.  :4 

fis.aa 

»4.fi6 
eB.90 
8B.B7 

es.si 

S7.1S 
W.4(> 
K>.10 
81.74 
84.90 

0.68 

e.tt 

8.34 
6.70 
AM 
6.41 

z.n 

fi.M 

a. 61 
?.(» 

7.M 
8.14 

6.tt 
4.0S 
8.87 
6.87 
4.18 
4.87 
8.87 
4.^1 
3.14 
4.76 
6.«l 
t.&6 
4.0S 
4.D8 

8.78 
8.80 
4.06 
4.S6 

a.4o 

8.W 

4. OS 

4.as 

4.88 
4.81 

4.10 
AM 
4.9 
4.81 

0.78 

BeQ:laD— Durham 

D.07 

BoHbmlan .* 

0  84 

Bretoniio ., 

0  OS 

(-'harolUld , 

0  68 

DuriiAin,  twoAnaljiaa.  ..•■■■.■■.■■.•(•• 

0.6B 

Flamaiitte     .   ,  ..'.       

0  54 

Datcb.  tbrtifl  uialysca....... 

0  61 

Mnrzuuil         ,■ 

(1  61 

Nonnnutlv 

O.QO 

Parid.  thirty  analyte* 

0.08 

Swlitfl  

0  68 

Tyrol 

0.60 

Vulglland  

O.OB 

u.w> 

ATcngv,  46  aiudyBM 

86.78 

4.61 

4.80 

4.15 

0  06 

I.  JCffect  of  Food  on  the  Quality  of  Milk.     Analyse*  by  Chevalier, 

Cjirrots.  Beeta. 

Watvr 80.67  80.87 

Butter S.08  2.75 

Ca-scin 4.20  8.75 

Sugar 5.30  5.06 

Salts 0.75  0.68 


100.00  100.00 

5.  Diffftence  in  Morning  and  £veninff  Milk.      Averages  of  many  Analyses  by 

Alex.  Mailer. 

Water 87.43  86.87 

Butter 3.77  4.32 

Casein 3.40  3.44 

Sugar 4.67  4.66 

Salts 0.73  0.71 


100,00 


100.00 


Methods  of  Analysis, 

1.  The  water  is  determined  by  evaporating  a  weighed  quantity  of  milk, 
either  alone  or  soaked  up  in  a  known  weight  of  pure,  fine  quartz  sand.  The 
residue  is  carefully  dried  at  1212°  F.,  and  weighed.  The  loss  in  weight  repre- 
sents the  water,  while  the  residue  includes  alt  the  solid  constituents. 

2.  The  salts  are  determined  by  carefully  burning  off  the  combustible  portion 


of  tliG  solid  residue  obtnined  by  erapuration,  and  weighing  tho  incombustible 
iwh. 

3.  The  butter  and  cascia  are  dctennincd  by  coagulating  the  milk  witb  a  few 
drops  of  acetic  acid,  boiling,  was^iing  the  precipitate  with  water,  and  finallv 
separating  the  butter  with  ether,  leaving  tlie  casein  pure.  On  ovaporatiug  the 
ether,  tlic  butter  is  left  behind,  ur  tho  butter  may  be  extracted  by  ctiier  from 
the  residue  obtained  by  the  evaporation  of  a  quantity  of  milk,  soaked  up  in 
sand. 

4,  Tlie  sugar  is  'generally  determined  by  deducting  the  sum  of  the  other 
t'lnistituents  from  100.  It  may  be  directly  deteniiined  by  the  polariscope,  af\er 
the  removal  of  the  casein  and  butter,  or  it  may  be  determined  by  an  alUAline 
solution  of  copper. 

II.— THE  ADULTERATION'  OF  MILK. 

Numerous  substaucos  arc  mentioned  as  having  been  usoJ,  or  as  supposed  to 
be  used,  for  adulterating  milk.     Proruinont  among  these  are  : 

1.  Water. — Adulteration  with  this  snl>ittance  is  genendly  detected  by  the 
specific  gravity  of  the  milk.  Pure  milk  varies  in  specific  gravity  from  1.023  to 
1.G34,  water  being  represented  by  1,000.  Milk  is  lieavier  than  water,  on  ac- 
count of  the  casein,  sugar,  and  salts,  which  it  holds  in  solution,  Bntter,  on  tho 
t>therhand,  is  lighter  than  water,  therefore  the  specific  gmvity  of  milk  increases 
with  the  percentage  of  casein,  sugar,  and  saltA,  while  it  diminislies  with  the  per- 
centages of  water  or  butter.  It  is  found  that  good  milk  generally  has  a  specific 
gravity  of  from  1.029  to  1.03J.  lu  tcf^ting  milk  the  Unver  number  is  selected 
as  iifair  gravity  for  pure  milk;  and  whenever  the  gravity  falls  below  thb  num- 
ber the  milk  may  be  considered  as  containing  an  excess  of  water,  and  conac- 
([uentfy  poor  in  (quality  or  adnltfrated.  An  instnimcut,  called  a  galactometer, 
has  been  devised  by  Dinocourt,  for  tlic  purpose  of  testing  the  quality  of  milk. 
It  ia  simply  an  areometer,  so  graduated  that  100  on  the  scale  represents  pure 
milk,  or  the  gravity  1.029,  while  0  represents  pure  water  or  granty  1.000,  the 
space  between  being  divided  into  100  parts.  The  numbers  on  the  scale  repre- 
sent, therefore,  the  percent^iges  of  pure  milk. 

Skimmed  milk,  having  been  cloprived  of  most  of  iU  butter,  is  heavier  than 
whole  milk  liy  skimming  the  milk  befuro  testing  it  with  the  galactonieter, 
the  error  caused  by  the  butter  is  eliminated.  In  this  case,  however,  tho  mark 
for  100,  or  pare  milk,  mu^t  be  placed  lower  down  on  the  instrument,  as  pure 
milk,  having  a  epecilio  gravity  of  1.029,  would  after  being  skimmed,  have  a 
granty  of  about  1.033.  Tlic  100"  mark  for  skimmed  milk  is,  therefore,  fixed 
at  this  point. 

The  lactometer  ia  a  simple  tube  closed  at  tho  lower  end,  and  graduated  in 
hnndredthH.  It  is  designed  to  measure  the  quantity  of  cream  which  rises  on 
the  milk. 

By  using  the  two  instruments  together,  the  ffalactometer  and  the  lactometer, 
ver}'  satisfactory  conclusions  witli  regard  to  the  quality  of  milk  can  be  formed- 
A  pL-rfectly  reliable  method,  though  more  lahoriouH,  is  \o  actually  determine  the 
percentage  of  water  in  the  iiiilk^  by  evaporatiug  a  weighed  quantity,  and  care* 
fully  drt'ing  the  residue  at  2\2°  F.      If  a  milk  loses  more  than  88  per  cent,  of 
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water,  liHviug  loss  than  1:;  per  ceut,  of  sMjlids,  it  may  be  salely  pronounced  to  be 
adulterated  with  WRtcr. 

2.  Chalk. — This  ttubstauce  ia  generally  supposed  to  he  extensively  used  to 
neutralize  iho  aridity  in  soured  uiilk,  and  to  produce  thickness  and  opacity, 
tliua  conccnting  dilution  with  water.  It  is  cosily  deiecteil,  us  it  is  deposited  ou 
standing,  and  can  then  he  recognized  by  its  effervescing  with  dilute  aoids;  T 
have  never  detected  it  in  any  «;unplc  of  milk  examined.  Its  presence  wonld 
also  be  BbowD  in  a  milk  analysitt,  by  tho  unusual  amount  of  ash. 

.1.  Flour^  starchy  emuUiona  of  almonds^  or  hemp-seed^  etc.,  arc  said  to  be 
used  to  tliickcn  milk,  and  neutralize  the  blue  color  caused  by  dilution.  They 
were  not  fuund  in  any  of  our  sampler 

4.   Sugar,  ffum^  dextrin  and  borax,  to  increase  specific  gravity. 

6,  Turmeric  and  annatto,  to  hide  the  blue  color. 

0.  Cerebral  matter^  shteji't  brains,  to  thicken  watered  milk,  easily  de- 
tected by  the  microscope,  and  by  its  depositing  a  peculiar  white  sediment  on 
standing. 

7.  Carbonate  or  bicarbonate  of  »oda,  to  neutralize  acidity.  Detected  by 
the  increase  in  the  quantity  of  ash,  or  better  by  the  effervescence  of  the  ash 
with  acids. 


in— TEE  MILK  SUPPLIED  TO  CONStnTEnS  LV  THE  3IETR0P0LITAN  DISTRICT, 

Two  hundred  and  ninoty-«even  specimens  of  the  milk  supplied  to  consumera 
in  the  Metropolitan  District  have  been  submitted  to  chemical  examination.  Of 
these  forty-live  were  seized  while  undergoing  the  proeess  of  dilution  wiih  water, 
two  hundred  and  forty-five  were  purchased  from  the  retail  dealers,  and  seven 
were  procured  at  one  of  the  crowded  cow-stabica  in  Brooklyn. 

First  Series  of  Analyses. — la  the  latter  part  of  Fubruar}',  some  milkmen 
were  detected  in  the  act  of  pouring  a  suspicious  fluid,  contained  in  milk-can?, 
into  their  milk.  Tliey  were  at  once  aiTC&ted,  and  taken,  with  their  cans,  about 
tifty  in  number,  to  police  headquarten*.  Samples  from  forty-five  of  the  cans, 
wliich  were  placed  in  my  hands  for  examination,  gave  tlic  following  results: 

Two  cans  contained  water,  not  any  loo  pure. 

Two  cans  contained  water,  clouded  with  a  Httlc  milk,  probably  from  having 
been  pumped  into  cans  which  had  contained  milk. 

Four  cans  contained  water  to  which  considerable  milk  had  been  added,  the 
Bpecific  gravity  varying  from  1.010  to  1.017,  repi'e&cDting  by  the  galactometer 
from  37  to  60  per  cent,  of  milk. 

Nineteen  cans  contained  milk,  to  which  considerable  water  had  been  added, 
the  specific  gravity  varying  from  1.023  to  1.028,  representing  from  80  to  97 
per  cent,  of  milk. 

Eighteen  cans  contained  pure  milk,  varying  in  specific  gravity  from  1.029 
to  1.030. 

None  of  the  aaniples  contained  any  adulterant  save  water.  The  Inrgo  pro- 
portion of  i)ure  milk  is  accounted  for  by  the  fact  that  the  work  of  dilution  was 
interrupted  by  the  police. 

Second  Series  of  Analyses. — During  the  months  of  June  and  July  a  system- 
atic examination  of  milk  was  organized,  the  samples  being  purcha^d  from  re- 


430 


tftil  (lealera  io  various  portions  of  the  Metropolitan  District  Two  hundred  and 
tun  samples  were  analyzed,  tlio  following  doterminations  being  made  in  each 
case  : 

1.  The  specitic  gravity, 

2.  The  percentage  of  pure  milk  as  shown  by  the  galactometor. 

3.  TIio  porcentage  of  water. 

4.  The  percentage  of  aolid  matter,  including  butter,  casein,  sugar  of  milk, 
saUuc  constituents,  etc. 

6.  Examination  for  aduIttTations. 

The  results  arc  herewith  presented  in  tabular  form,  and  from  them  we  learn 
the  following  facts : 

1.  The  specific  gravity  varies  from  1.010  to  1.039,  avcra^np  1.0208. 

2.  The  percentage  of  pure  milk,  as  shown  hy  the  galactomcter,  ranges  from 
87  to  no,  averaging  72 J, 

3.  The  percentage  of  water  varies  from  83.57  to  04.17^  averaging  80.89. 

4.  The  percentage  of  solid  constituent-*,  the  nutritive  portion  of  the  millE:,, 
varies  from  5.83  to  10.43  per  cent,  averaging  10.11 

5.  No  aduUemtion  was  found  in  u  single  instauce,  save  water. 


Table  I.— Milk  Examinations  during  June  and  July,  1869. 
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It 

McSwyny 

497Pc«rl  Stn»L 

8T.T9 
9^14 
89.49 

88.60 
88.19 
91.16 
89.06 
86.8S 
89.00 
88.11 
&T.84 
89.41 
86.17 
85.29 
86.71 
8197 
6879 
68.68 
89.41 
90.09 
87.7^ 
90.15 
90.61 
88.art 
88.76 
89.01 
86.43 
89.11 
90.89 
99.86 
80.61 
89.19 

e6Jj5 

97.79 

87.81 
86.78 

mM 

80.80 

19.31 

14FnnkliD 

1.099 

urn 
ijm 

1090 

tjom 

IJM 
I.OIS 

i.oao 

1.09U 
1.025 
l.OK 
1.(03 
1.W5 
1.099 
1.099 
1.025 
1.095 
1.096 
1X90 
1.(96 
1.095 
1.018 
1.090 

i.cn& 

1.QM 
1.090 
1.096 
1.090 
1.098 
1.098 
l.OM 

uw 

1.096 
1.09S 
1.097 
1.09» 

98 
98 

108 

98 
70 
86 

M 

70 
Tfl 
66 
86 

86 

m 

76 
76 
86 
86 
66 
70 
90 
86 
63 
70 

m 

00 
70 
H6 
70 

m 

80 

86 
86 
86 
86 
98 
7« 

0.86 

D,  &  A.  BoBcke 

61  Baxter 

17  M 

Ctiai.  Pfltchcr. 

18Mon 

11.10 

71  Pork  Place. 

U.68 

Wm.  MoIIcr  &  Son 

594  Peart 

B.89 

C  A.  Snimet •.......> 

aiMou       

10  89 

DrtiI^I  SnlllTfin 

67  Pwk  Sereot. 

U.OT 

D.DridcoIl 

UatyHaUBMO 

1I.00 

Mrc    llorfov 

196  Loonanl 

IIJO 

OalHrrhan  Broe 

119  Mulberry 

StMalberry 

19:16 

J.  J.G^Bby 

Hchri'ldtr  A  WUkeo. 

IGJK^ 

llABoxter , 

18.88 

J.  UclUrt 

40Kldrldeo 

14,78 

laJB 

J.  Sticldy 

MPftrkVT. 

McSwyny 

497  Peart 

1709 

A.  Knaner 

79  DrooDiB.... ..•■.  . 

1IJ98 

C.  W.  I>ainlT 

»4Wonb             

1169 

II.  PldU 

UffBaxtur 

low 

Ml 
li9S 

A.  flnrr 

S63  RlTirukon.             .... 

J.  F.  McDowell 

99  Henry    . 

P.  McKtiiintt. .'...... 

34  Pitt    .. 

9.85 

J.  McKullocb 

Lfturul  HIU 

9.19 

O.  KAHflelmfno 

7Q  Oarriok. 

lt74 
11  M 

J.  McDonald 

108  BroomQ 

A.  Schultogbarg 

IflB  Allen 

1098 

J.  Wltttuan 

361  E.  Uouaton 

11.58 

g.u 

11.16 

J.  Watjrn 

64  9(1  Avenue 

W.  PoWc 

TOLudlow       

0,  Bncnnioun... 

BlLii4)c}w        ...,,,. 

.T.  Raofllj;       

106  Alloa               ... 

10.49 

J.  M.  Oe*l  &  Uo. 

16  %.i  Avenue         .     . 

10J8 
14.45 

Peter  Kick 

960  Qth  Avenue 

D.  P.  Reck 

313  W,  KHb 

19.91 
1U9 
11  99 

P.  H.  R..h<-rB 

H.  Plcfko 

BSaibAvenuo 

18  6th  Avcnnc 

N.  Bremer 

46Ih  AveDttc 

11  64 

L).  Hopmaoo 

91  MlnvtU  Lauo 

10.11 

2filh  Examinatioth»—{ContiMud).                            ^^^^^^^^^B 

DEALER. 

ADDBBSS. 

1 

3 

s  o 

?! 
-P 

h 

1 
I 

Wm.  Rame 

Kth  Street  and  7th  Areuae.. 
SS7  7th  Avt'iiiU' 

i.orr 

l.OX 

w 

86 

80.96 
87.98 
87.48 

87.46 
88.98 
68.48 
87.68 
87.57 
88.49 

BD.ia 

90.14 
90.37 
86  J7 
88.57 
88.90 
87^ 
87.78 

1107                       ^H 
1157                       ^H 
19.54                       ^H 

11.87                       ^H 
11S7                       ^H 

11.58                      ^H 

10.73                     ^H 
9.86                      ^H 
9.68                      ^H 

1&48                       ^H 

1178                       ^H 

A  Ltebcne               

Raising  A  Ebatt 

ISBTth  .\Tcnnc 

J    McC^tdT       ...     ,.,,..  .. 

1844  7tti  ATcnoc          1 

1.0S6 

1.090 

i.aas 

l.OU 
1.095 
l.QM. 

i.an' 

1.010 

1.0M) 
1.098 
1.097 
1.045 
1.090 
1.0» 
l.OH 
1.019 
1.095 
1.090 
1.0I8 
1.016 
1.0tT 

urn 
ijon 

ixm 
i.oas 

1.097 
1.019 

xsm 

1.018 

toie 
\jm 
um 
ijm 

1.09S 
l.OU 
1.019 
1.017 
1.018 

ijns 

I.MS 

1.018 

l.OU 
1.015 

i.oai 

1.017 
1.081 
1.094 
1.015 

i.oa 

LOIS 

ijm 

1.011 
1.017 
1.016 
l.OM 
1.017 
1.M0 
1.090 
1.015 
LOW 
L090 
1.019 
LOSS 
L015 

ijns 

LD18 
LOIS 
1.017 
1.015 

1.018 

86 
86 
811 
M 
88 
88 
76 
70 
70 
80 
08 
86 
70 
86 
88 
44 
86 
70 
80 
86 
98 
SO 
90 
70 
78 
OS 
M 

^ 

80 
98 
68 

86 
68 
86 

80 

70 

GO 
68 
68 
80 
47 
BO 
58 
73 
UO 
1U8 
88 
68 
76 
06 
80 
78 
00 
56 
70 
flO 
70 
70 
63 
TO 
70 
CG 
80 
68 
58 
68 
58 

m 

58 
68 

Wbq  J.  AcKor  ..*.  ••«*•<■•.• 

SI  7ih  ATeDQO                1 

R.  DovanB. , 

37  Greenwich  Arenoe ' 

lOSllth  Arenae    .                  1 

P.  StelDtnanD      ,.    •.  ...... 

«r.  W.  8i«inlwek 

68d  Street  and  M  Avenue.. . . 
837  54lh  Street 

Bltxrlcft  Co 

Hormanif  A  S(Hl 

lOMarl  ATeDoc 

—  Cnnnliuluun 

1008  M  Atcdoo 

C.  M.  OoradL 

Astoria 

FuUlIu 

«3K.S8d  Street 

P.  BmdT    

•ISth  Stiect  and  Madison  Ave. 
46ib  Street  and  4th  Avcnne. . 
«38K.  68th  Street 

McNwL 

H.Haltan    

R  Thftnat         j   , 

90T  B.  aeth  Street 

P.  Mallach        

SBVSdATcnuc  

M.  Solder  . 

<nit  Street  nfftr  Sd  ATeDoe. . 
fflth  Street  riftir  Mh  Areoue. 
ffjth  Street  and  7th  Avenae. . 
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0.  Hammer 

^^^1 

J.  B.  Marry 

88.37 

a&w 

88.*! 

88.  (U 
88.60 
88.10 
00.95 

es.ds 

8&74 
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6aO0 

B0l80 
88.80 
90.09 
00.81 
88.47 
B9.04 
88.88 
88.79 
89.78 
98.96 
90.81 
90.70 
91.00 
•1.54 
92.96 
91.41 
9189 
91.07 
91.10 
H5.47 
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88.99 
81.61 
69.78 
91.09 
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91.90 

9Laa 

90.58 
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9U.90 

gi]-4s 
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00.70 
fll.79 
89.09 
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01.90 
09.W 
98.09 

11.36                     ^H 

10.88                      ^H 
11.9S                      ^H 
8.75                      ^H 
11.09                      ^H 

10-A4                      ^H 

9.m                ^H 
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^H 
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^H 
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^H 
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9.00                      ^H 
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14.58                      ^H 

10.08                     ^H 
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la^               ^H 

8.58                 ^H 

8.64                     ^H 

^H 

8.W                       ^H 

^H 
^H 

8.98                  ^H 

^H 

8.(71                  ^H 

7.97                     ^H 
fl.9i                      ^H 
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C.  H.  Stolokamm 

868  9d  Arenae 
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H.  ClauMcn 
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P.L.  Hullf       
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Bucklagv 

nSbth  Arenoe 
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BOS  8th  Avenae 
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R  DolT  

S15  9th  Areuue 

Brown  luic  A  Berry 

IBaftlhArenae 

S  0th  Arenne  ,...■. 

WessclXPackley 

H.  n.  KrortD..... 

51fi]0tlt  Avenae. 

pijrtii 

800  10th  Arcnuo. 

SLBchnlod 

868  lOtti  .<Vrunue. 

D  Honk^f                 

387  lOUi  Arvuue. .... ....     ... 

&  Rran                            ..  . 

MBlOih  .\v(!nuc. 

S4a  lOtii  Avunue .,,,. 

- —  Honker 

J.  0.  SuUlron 

188 10th  Arenoe «... 

77D  Greenwich. 

J.  Kntcr 

1                P.  Holirc 

7*4  nth  Arenoe 

^H           Murray  
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^m       «  (!~i'.v 

MB  10th  Arenoe 

^P                 PliinkPt        

517  10th  Arenoe 

^^         A.  Marauirt 

448  loth  Arcnne 

P.  0.  8ttlU»an 

lOS  10th  Aveuue 

Austtn  Yearka 

llfilHh  Avonuo    ., 

F.  Paoaztre......^ 

lOOfith  Avcuuu 

John  Mauror  .,..■'■>■... 

N7  Ist  .-\vepuo      ,.  , 

11  Bems          

88P  lut  Avenue        ... 

H.  Hick 

RU  1st  Avenou 

C  n.  Kntter.  , 

M7  1st  Avenae 

H.  D.  Bmne 

415  lit  Arenae 

P.D.  Cordes 

429  Ist  Avo!ia<> 

Jobn  M.Oest 

a»3  l«t  Avenue 

F.Purdy 

31<J  1i>t  Avenue . 

Jo^  t^liMmatin , ,  J   t 

^221  tft,  Avpuuv.      t^ 

Oppenhclmer 

HeniyKIeoko 

D.KleDkc 

A.  Scbola            

Sni  lit  Avenue 

146  1*1  Areuue 

1  110  let  Avenue. 

1  W  Ist  Arenoe        .           .. 

Darld  Rncmer. , 

1  60  Ist  Avenue 

^^          HenrrMalsoy 

B         A.9dialta 

^1         JohnThld 

1  90  Itt  Avenue 

11  iHl  Arenoe 

1  907  Avimue  A 

147  Avcuoe  A 

^^1         F  H^'""/'*r 

'  140  Avenae  A 

^^H         Jolu  Uuuuuer.  •■>••.■>.•..... 

'  41  Avenue  A. . ..«  ,,,  ■  , 

^^^^^^^^^^^^^^^^V            if  ill  Examinationa — {Continued).                               ^^^^^H 

^^^^1                         DEALER. 

ABDRBSS. 

e 

o 

II 

Pl  j 

^^f                 n  £P.  Thell 

99  Arnrne  A 

1.Q19 
1.018 

I.oa) 

1.014 
1.01B 

l.(tt0 
1.015 
1.090 
1.014 
1014 
1.015 
1.015 
1.015 
1.019 
1.015 
1.015 
I.OIS 
1.015 
LOlO 
1.013 

i.oao 

i.oto 
i.oia 

1.013 
1,015 
1.018 
1.015 
1.015 
1.019 
I.UIS 
l.OM 
1.018 
l.QSS 
1.089 
1.096 
1.0B 
LOW 

i.oa 

1.035 
I.0« 
I.QlM 
I.08S 
1.0*4 
1.085 
I.OHD 
3.088 
1.088 

loa) 

1.081 
l.OM 
1.088 
1.016 
1.080 
1.016 
1.098 
1.018 
1.091 
LOH) 
1.080 
1.088 
1.085 
1.090 
1.018 
l.OM 
1.081 
1,098 
1.084 
1.080 
1.094 
1.098 
1.D15 
1.U19 
1.080 
LOIS 
l.OIO 

44 
08 
70 
60 
OS 
TO 
68 
70 
60 
60 
68 

f      ^ 
53 

1  ** 
53 

1  63 
58 

,      58 

1      47 
70 
07 
44 
47 
6S 
47 
63 
58 
00 
58 
86 
OS 
00 
70 
90 
70 
00 
70 
fl6 
76 
HS 
80 
H8 
60 
70 
76 
80 
70 
78 
88 
80 
50 
70 
68 
70 
88 
78 
70 
70 
70 
86 
70 
08 
88 
78 
80 
RS 
70 
83 
f>0 
») 
«A 
70 

m 

09.61 
91.14 
9070 
09.96 

91.48 
69.70 
98.77 
98.70 
98.00 
98.98 
91.46 
99.(H 
99.81 
94.17 
93.48 
01.80 
91.80 
09.86 
98.41 
91.86 
88.96 
98.08 
98.06 
99.90 
90.88 
91.05 
01.13 
91.00 
90.85 
91.40 
88.^3 
80.81 
88.R8 

mjfj 

60.10 
00.06 
89.10 
00.06 
88.80 

oam 

80.89 
88.00 
88.08 
88.09 
90.77 
80.30 
8064 
9083 
01.89 
88.40 
87.80 
01.M 
fiOOT 
9L8fl 
.8096 
91.68 
8068 
0067 
M.M 
80.11 
89.74 
89.49 
90.01 
88.98 
90.88 
89.18 
B097 

e9Ji3 

W.07 
f9.11 
W.51 
9018 
89.10 
90.47 
60.99 

i:  1 

9J0 
7.74 
BJA 
1O80 
7.88 
7.84 
.      7.40 
7.06 
BM 
7.06 
7.0B 
06S 

oa? 

8J0 

8.80         1 

015       ^M 
11.08        ^H 
'  097         ^M 

099         H 

7.71 

018 

8.06 

OCT 

OOO 

065 

OOO 
1097 
1O60 
11.47 
11.18 
1O90 

9.99 
1O90 

9.99 
11.90 

0.38                   1 
10.68          i 

11.87          ^H 

ii.wt       ^H 

9.93           ^H 

10.70          ^M 

8.71          ^H 

ii.m      ^M 

14.80           ^ 
046 

1D.18 
044 
11.05 

K.47                    J 
11.47           ^^ 
9Jt3          ^H 

1069          ^H 

1088      ^m 

1058  ^M 
9.09           ^H 

11.07  ^M 
V.T8           ^M 

10.83          ^H 

11.03           ^H 

11.93          ^H 

10.89       ^m 

9.49            ^H 
9.68             ^ 

10.90 
9.53                   j 

10.01           ^^ 

^^^^^^                        li..:.      U«»m_n 

ITSSuffolk       

^^^^^H 

iSSnffoUL            .......  . 

^^^^H 

166  ATenneB 

^^^^H 

M  Avenue  B 

^^^^^H                     nn..b..»Kn>f 

54  A  vennc  B 

^^^^H                  MU..|.» 

82  Aveane  B 

^^^^H             a»t»  nai.... 

II  ATenneB 

^^^^H                   D      4V.I..I„ 

aOSAvcDiieC 

^^^^^H 

174  Arenno  0 

107  ATonae  C 

^                                                           IS    tl»th^ 

60  ATonoftO ...,. 

^^m               \vy\  p.,yi.i„.. 

14  AreiiDe  C       

^^^H                                       I      f^iilikMnMr 

BAtanncC 

TQPltt              

^^^H                    ^'Jii  n'^)''Tfr 

^^H                   PiM«r  Koooi.*T 

MPJU 

^H                11 

74  ATcnueD 

^H               u* 

'99  ATOnae  D 

^^B                  '^   ^f""'!)"' 

10  Avenae  D 

^^H                                 T>                                          ,      ,     , 

lOlCoJomhU 

^^H                                Jill..  U      C.^.t. 

74ColmnliJn     

^H 

945  8<1  Avt-nne 

^H                                T 

415  Sd  Avcuoi* 

478  8d  ATrniie. ... , . 

^^m                 f  vm.- 

^^H                                 T     n     fl^-0^„m 

557  8d  AvcDnc 

^H                    n   If    «i.i.»i. 

006 9d  A VDiiQC ..•>.■*■..>.■. 

^^H                                /I      U'     U.^.).m«■l^ 

40FraBkiln 

^H                   11  V 

SDBtm 

^^1                 IT  Tlfn''^''" 

SOW. Bn»dw«y.  .  ....  , 

^H                  u  V 

7  Hanuon 

^^H                 Vb  P"— r'''^ 

98  Btm 

^^H                            W      Hmlth 

165  ATcniiQ  A ,, 

^^^H                                y     InfiitriAnn 

8B8  Oreenwicb       ••. 

^^H                   Ni-wrcubeni 

1  LlKpenard  

^H                  I 

UOW.  Broad  wtT 

^^H                  D.  Slow'.-F&nd 

97  W.  Brofldwty. 

^^H                               Xl'U.^l.tiiinn 

lOYofk.  ... 

^^H                                           M.-i. 

38  LcoDsrd          ..■■••*. 

^H                                   R.1^1, 

183  Orecawlch       ...  . 

^H                  u   tt<..^ti,r 

90  Rector              ,  . 

^H                   T  i>  ir»pii^ 

145  Orecawkb    

^H                  n  M.«.K.»k 

133  Libert  J 

^H                 P.FIrnn 

153  WaBhlnfftim..'. ". 

91  Grpcnwlcb 

^H                     \f^Tv™Sfi» 

19  Albany 

^^1                         Wrttn       

Cftrllclu  and  Wuhiuiilon. . . . 
SMorriB 

^^M                 D.  McCortbey 

^H                            IT     V     r..r)..^it          

19  Qreeowlcb 

^^H                             11.. ..««.,.. 

98  Groenwlcb 

^^H                   M    Hf-nkrn      

40  QrooDnrich      

^H                   \i 

4  MorrtD                 .     .... 

^H                  ^fiof,.vf  T.ttiHr     

99  WaRlilugton        . 

^H                  MicbaclU'Counor 

71  W5«iilDjrton 

^H                   wiinp  Khi-i-f. 

94Mnrri* : 

^H                            V™     WH»..hl«p 

401  K,  18th  Hlrcet 

^^^1                     -  ■Jnnn'  rt , , 

848  IhL  Avontie    ,  ,,,  ,*.,4 

^H                   J   M   r^^.f 

808  Ixt  Avenue         . 

^^^B                      A,   Kl>l"'|niiiiifi. ,,,  ^,^, 

280  lilt  ATcnnr       ^ 

^H                />  W„!fc« 

915  l»i  Aronae 

^H                n  f.^»».i^             

408Sd  Avi'imu.., „. 

^H                iL  ir«..S,i.. 

818  K.  23d  Street 

^^^^_               .T    O    T^*.^iiMn            

407  E.  19tb  Stroet  . 

^^^^^H 

90BATt'iiaoA 

^^^^H               T>>*rl<.L' 

891  ATunuu  A. 

619  R.  I&th  Street 

^^^r               J,  Hinknmp  

887  E.  Slet  Street 

^^H                S.  Wchrenbcnr 

801  9d  Avcuiic       (( 

^H                           1*    W    ««nH..r-^r«, 

SSBATfiiuuA 

^H                C.  F.  Wilkcn 

978  ATeunc  A 

^H                J*. 'Prifir             

338  ATCimo  A 

^^H                  Peter  Petcnou 

981  ATenne  B 

^^H                  '".  K'pHn(:*»r        

640  B.  lltb  Street 

H                J.  Beck..^^ 

^H                F.  £bUih'er 

509RllthHtrMt 

149  Avenoe  A. ' 

^■IHH^^I 

^H^^^^^^^^^^r               ^^^^^^^^^^^^^1 

MiU  Eraminatum* — (CcnlwtftKQ.                              ^^^^^^^^^B 
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£3 

g=5          -^1                   ^M 
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P 

F     l'»         ■ 

n.  Weecmm •..«.(.. 

9W  E.  10th  Street 

1020 

TO 

sn.71 

^H 

p.  Lahr 

S41  B.  lOlh  Sinjot 

ios:i 

1.017 
1.090 
1.091 
1.Q9S 
1.09S 
l.Q>8 
1.091 
1.094 
1.091 
1.094 
1.091 
1.QS9 
1.094 
1.091 
1.0» 
1.094 
1.091 
1.084 

HO 
CO 
TO 
7» 
80 
86 
80 
78 
88 
7S 
88 
13 
76 
83 
80 
SO 
88 
78 
68 

88.48 
«).41 
88.47 
80l71 
89.B9 
89.98 
90.07 
90.00 
89.07 
8B.(» 
80.48 
90.21 
90.41 
88.89 
80i79 
89.48 
89.49 
90l78 
80.88 

10.08                    ^M 
taoo                ^H 

10.59                     ^H 

^H 

10.89                    ^H 
9J»                    ^H 

TI    A ,  Ptvcrmiiii  

8S9  E.  10th  Street 

A.  KItE 

IW  E.  7lh  Sircft 

WinUm  JtiA» 

410K.6ih  Siiwt 

M.  Uo#cr 

438E.  eihSrrrot 

C  llArtnnffH          ......... 

487  E.  Olh  Stn.H>t    

C  D  ScboDD        ..  ....... 

809  B.  6tli  Street 

Oeo.  Siorncm 

a07E.  ClhhtrpL-t 

890  E.  6th  Strrcl 

O.IIIt«I 

K.  Lauteiuchlencer. 

apff  1C   4lhHf«.^.| 

J.  SchnlU r. 

164  E.  4th  Street 

J.  llcobner 

41  Aveone  A 

Geo.  Finklea 

108  B.  8d  Street 

J.  Weber    

198  E.  Sd  Street. 

Chris.  81I« 

4i  Avonuo  B ■....■>.. 

L.  A,  BolflCh      

IWl  F.  9cl  Atwet 

O.  Delblo 

SIS  E.  8d  Street 

A.  Retchert..... 

15!)  E.  9d  Stmt. 

J.tMUg. 

fiCtintOD  Street 

Areiss« 

1.090B 

'a.4s 

mjB» 

H 

Third  Strii's  of  Anafi/ses, — DuriDg  the  lost  four  months  of  the  vc***!  fl  series              ^^M 

of  more  eiahomte  analyses  viaa  undertaken,  with  a  view  to  deteruilue  the  ptr-             ^H 

centagca  of  roido  of  the  individiml  constituents  of  the  luilk.      Thirty-tive             ^H 

wimples  were  examined,  and  the  results,  which  are  herewith  presented  in  tabular              ^^M 

form,  establish  the  fnct  that —                                                                                                ^H 

1,  The  cream  avcraj^eU  7.89  per  cent.,  ranj^inj^  from  6.20  to  11.80  per  cent.             ^H 

2,  The  percontajfo  of  pure  milk,  as  shown  by  the  ^^alactomcler,  averaged              ^H 

■           82.44,  van  inff  from  50  to  112.                                                                                               ^| 

^K          3.  The  butter  averaj;cd  3.03  per  cent.,  varyinjj  from  1.81  to  3.7C,                               ^H 

^"           4.  The  casein  and  milk-sugar  toj^'cther  averaged  0.40  percent.,  ranging  from              ^H 

^M 

5.  The  saline  and  earthy  constituents  averaged  0.69  per  cent,  varyinfr  from             ^H 

0.:3e  to  0.87  per  cent.                                                                                                              ^H 

tJ.  The  total  solids  avcracred  lu.oa  per  cent*,  ranirinir  irom  tJ.Va  to  la.aa             ^H 

per  cent.                                                                                                                            ^H 

7.  The  water  avoraf;ed  80.03  per  cent.,  ranjnnfi:  from  87.ti8  to  93.27  per             ^^| 

^^M 

8.  So  adulteration  wsa  found  in  any  case  save  ^'ater,                                               ^^M 
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Fmtrth  SerUf  of  Analyses. — During  the  month  of  April,  the  ntiention  of  the       ^^^^| 
BoAi*d  having  been  callod  to  tlie  erowdcU  condition  of  (tome  of  tho  lar^o  cow-       ^^^^H 
stables  in  the  MctTopoUton  District,  the  Sanitary  Superintendent,  Dr.  Harris,        ^^^^| 
wa«  directed  to  make  an  investiiLfation.     It   was  found   on  examination  that,        ^^^H 
although  the  stabica  -were  over-crowde<],  dark,  and  damp,  and  doticient  in  ven-             ^^| 
i            tUation,  tho  animals  generally  presented  a  good  appearance.                                              ^^| 

Seven  samples  of  milk  were  collected  and  submitted  to  aualysis,  with  the             ^H 
following  results:                                                                                                                     ^^M 

WiU«.                Butter.             ^%'^J^^^ 

Salt!.                             ^H 

No.  1     

90.00 
89.03 
88.S8 
88.18 
88.09 
88.48 
89.20 

l.Sl 
fi.16 
S.4I 

£.54 
2.82 
1.51 
0.84 

8.00 
8.10 
7.68 
8.50 
8.75 
9.90 
9.19 

0.84                         ^H 

^1 

•'    3     

"    3     

"     4     

"     6     

"     B     

"    7    

Aversge 

88.85 

86.00 

1.&7 
3.90 

8.48 
9.80 

0.80                         ^H 

Healthy  Milk 

It  appears  that  the  milk  of  these  cows  is  specially  deficient  in  butter,  though             ^H 
it  18  in  citer^  respect  poorer  than  the  milk  of  healthy  cows.     No  other  indica-              ^^M 
tioQs  of  disease  could  bo  detected  iu  the  milk.                                                                      ^^M 

The  blood  of  three  of  these  cows  was  also  analyzed*  with  the  following  re-             ^^t 
suits — ^thc  4th  column  is  an  analysis  of  healthy  blood  :                                                   ^^M 

U 

t. 

S. 

■ 

Wttter 

799.81 
4.91 

104.90 

81.10 

0.95 

8.38 

801.35 

D.94 

69.37 

101.18 
8.68 
6.53 

84S.12 

7.63 

85.22 

51.83 

6.40 

6.30 

60.02                         ^H 

1                  Fibrin 

Albumen 

Corpuscle*. . 

ExtfACtivo; 

t^oluble  Salts. 

1,000.00 

1.000.00 

1.000.00 

1.000.00                      ^H 

Tlic  blood  of  the  confined  oowb  is  fitrifcinply  d^ciciit  in  red  corpuscles,  and             ^^M 
contains  from  two  to  six  per  cent,  more  water  than  the  benUhy  blood.     It  is  thus              ^^M 
seen  that,  while  these  cows  present  a  fair  appearance,  they  are  not  in  a  sound,              ^H 
healthy  condition;  and,  thonj^h  anal\>i8  may  fail  to  detect  any  specific  poison,              ^H 
such  milk  cannot  be  considered  healthy  food.                                                                      ^^t 

CONCLUSION.                                            *                          ^H 

This  investi^tion  establishes  the  fact  that  tho  citizens  of  the  Melropohtan              ^H 

District  are  generally  receiving  milk  which  is  free  from  injurious  nduhemtions,              ^H 

f           and  untainted  with  disease.                                                                                                ^H 

the  milk  with  water.     The  averaite  percentage  of  pure  milk  in  the  adultcrntod              ^H 

1 
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article  with  *hich  the  city  is  supplied,  is  73,28 ;  or,  in  other  words,  for  every 
three  quarts  of  pure  milk  there  is  added  cue  quart  of  water.  It  was  stated  at 
the  Convention  of  Milk  Producers  and  Dealers,  held  at  Croton  Falls,  in  March, 
1870,  that  the  total  amount  of  milk  supplied  to  the  cities  of  Kew  York  and 
Brooklyn  from  the  surrounding  country  was  about  120,000,000  quarts  per 
annum.  To  reduce  this  to  the  quality  of  our  city  supply,  requires  an  addition 
of  40,000,000  quarts  of  water,  which,  at  ten  cents  per  quart,  costs  us  the  snog 
sum  of  $4,000,000  annually,  or  about  $12,000  per  <^y. 

I  have  been  aided  in  this  investigation  by  W.  II.  Chandler,  M,  Alsbeig, 
Ph.  D.,  and  H.  Endemann,  Ph.  D. 

Very  respectfully,  yours, 

C.  F.  CHANDLER,  Ph.  D., 
Chemist  to  the  Metropolitan  Board  of  HealtL 
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REPOHT  ON  DANGEROUS  KEROSENE. 


CoLONBL  EuuONS  Clauk,  Secretary  of  the  Metropolitan  Board  of  H^Uh. 

Sir:  The  subject  oi dangeroiu  kerosene  has  received  special  altention  (luring 
the  past  year.  Towards  the  close  of  1869,  the  Chemist  to  the  Board  was  di- 
rected by  resolution  to  investigate  the  finality  of  the  kerosene  sold  in  the  Metro- 
polilan  District  In  accordance  with  his  instructions,  the  followin^r  report  was 
submitted  on  January  11,  1869: 

Colonel  Eumons  Claiie,  Setrtiary  Jfdropolitan  Boariof  Htclth. 

Sir:  Id  response  to  tbc  resolution  of  the  Board,  1  teg  U*ut'u  to  report  tliat  the  biiming- 
6uid  sold  so  citensively  throughout  the  United  States,  tinder  the  name  of  kerosene-oil,  \&  re- 
fined i»«troleum  fruiu  the  otl-wclls  of  Penniijrlvania,  Ohio,  Virpnio,  Kencuckv,  and  Canada. 

As  it  comes  from  the  well-i,  petroleum  is  generally  of  a  dark-ytUnwiah  or  greenish-brown 
color,  and  possoescs  an  odor  more  or  less  oflTunsfre. 

To  render  it  salable  it  is  subjected  to  a  process  of  refining  by  which  it*ls  rendered  al- 
most colorless,  and  freed  as  much  ns  possible  from  its  disagreeable  odor.  One  of  the  mo»t 
imporlant  object?  of  the  purification  is,  howerer,  the  !*cp:iraltori  of  the  more  volatile  consliiu- 
ents,  tho  benzioc,  kcroselcnc,  gasoline,  or  naphtha,  as  they  arc  variouslf  called. 

Thcic  liquids  bcinj;  \*ery  volatile,  and  at  the  fame  time  very  combustible,  arc  the  sub- 
Btancee  which  give  rise  to  the  vsploHiuna  which  render  the  use  of  kcroseue  so  dangerous, 
and  fitl  the  newHpapora  with  accounts  of  frightfUl  burning  accidents. 

Their  removal,  therefore,  \»  a  matler  of  the  greatest  importance  for  the  oonsamers  of  the 
oil ;  but  unfortunately  there  is  not  so  really  a  sale  for  the  trenzine  as  for  the  buroiog  oil,  con- 
eequenlly  its  price  in  the  market  is  less  tliou  thai  of  tho  oil. 

The  cupidity  of  the  refiner  leads  him,  therefore,  to  leave  as  much  benzine  in  the  kerosene 
OS  poAsibIti,  regardless  of  the  frightful  consequences  which  result  from  frequent  cxplottions. 

COMPOSITION   OP   rBTROLCITV. 

Native  petroleum  is  a  mixture  of  a  great  number  of  bydrocarbons,  compounds  of  hydro- 
gen and  carbon.  These  differ  from  each  other  iii  volatility :  some  arc  so  volatile  as  to  erapo- 
mte  rapidly  at  ordinary  temperatures,  making  it  dangerous  to  approach  an  open  tank  of  pe- 
troleum with  a  flame ;  others  are  much  leas  volatile,  some  requiring  a  temperature  of  7(H>° 
to  800"  Fuhr.  to  vaporize  them. 

The  volatility  of  these  component  hydrooarbons  is  intimately  related  to  their  specific 
gravity  or  weight,  the  lightest  ones  being  the  most  vofaitile,  while  the  heavier  oils  possess 
ttic  high  boiling-points.  The  inflammability  of  the  oils  is  also  intimately  connected  with  the 
volatility  and  specific  gravity. 

The  light  volatile  oils  ignite  on  the  approach  of  a  burning  match,  no  matter  hnw  cold 
thoy  may  be,  while  the  heavy,  less  vulatile  oils  can  only  be  ignited  when  they  are  heated 
above  the  ordinary  temperature  of  the  air. 

TARIKTin   OP  PETROLECM. 

There  Is  considerable  difference  In  tho  character  of  the  petroleum  fVom  dificrent  wells ; 
some  containing  large  proportions  of  the  Ughk  benzine  and  naphtha,  while  others  arc  heavy 
and  thick,  and  suitable  for  lubricating  machinery. 
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The  specific  gravity  of  crudo  petroleum  varies  ia  consequence  of  these  differences  from 
0.115  {50'  Beaum^)  to  0.910  (23'  Baumfi). 

The  average  composition  of  Pennsylvania  petroleum  is — 

Gasoline '. above  65'  B. 

Naphtha 69'  to  65"  B. 

Burning  oil \ 86"  to  69"  B.  ) 

Lubricating  oil below  86"  B.  J 

Coke  and  loss 


10 
10 

1& 


44"  B.       100 

For  want  of  American  examples,  the  following  results  of  analyses  of  a  number  of  samples 
of  Italian  petroleum,  made  at  the  laboratory  of  the  School  of  Umes,  are  introduced  to  illus- 
trate the  variety  which  exists  in  the  oils,  even  when  occurring  in  the  same  district : 


ITALIAN   PETBOLEUK. 


No. 

Gravity. 

Naphtha  above 
69' B. 

Bomios;  oil,  69* 
toW-B. 

Lubricating  oil, 
below  8?  B. 

Coke  and  lou. 

1 

2 

41^  B. 
60^    B. 
34"    B. 
26"    B. 
25"    B. 
2t"    B. 

10.00 
9,20 

T8.21 
89.65 
68.93 
28.33 

9.64 
none. 
38.21 
77.93 
96.60 
97.27 

2.15 
1.15 
2.86 
8.74 
3.40 
2.73 

3 

4. 

5 

6 

BKFININO   PKTROLEUU. 

The  crude  petroleum,  as  it  comes  from  the  wells,  is  subjected  to  distillation,  when  the 
most  volatile  constituents  pass  off  first,  in  the  form  of  vapor,  and  are  condensed  by  passing 
through  a  coU  of  iron  pipe  surrounded  by  cold  water,  and  collected  sa  benzine  or  naphtha. 
Subsequently  the  burning  oil  or  kerosene  makes  its  appearance.  This  is  followed  by  a  heavier 
oil,  containing  paraffin,  and  which  may  be  used  for  lubricating  machinery,  and  there  ia 
finally  a  small  residue  of  tar  or  coke  left  in  the  still. 

That  portion  of  the  product  which  is  designed  for  illummating  oil  is  then  subjected  to 
the  action  of  sulphuric  acid  to  remove  the  odor  and  color,  and  destroy  a  little  tar  which  it 
still  contains.  A  tarry,  acid  sediment  forms,  which  is  removed.  The  clear  oil  is  then  treated 
with  alkali,  to  neutralize  the  last  traces  of  acid. 

It  is  then  subjected  by  the  more  careful  refiners  to  a  somewhat  elevated  temperature  to 
cspcl  a  small  percentage  of  benzine  which  it  still  contains. 

Thus  purified,  it  constitutes  the  kerosene  oil  as  it  is  sold  in  the  market. 

QlTALITr   or  KEEOBEXE-OII.. 

There  is  no  natural  dividing  line  between  benzine  or  naphtha,  burning-oil,  and  lobricat- 
ing  oil. 

These  liquids  fiow  in  a  steady,  uninterrupted  stream  from  the  still  If  we  collect  a  sam' 
pie  and  test  it  with  the  hydrometer,  it  may  have  a  specific  gravity  of  75" ;  then  it  is  light 
benzine  or  gasoline;  and  if  we  continue  to  test  it  from  time  to  time,  we  shall  find  that  it  be- 
comes licavicr  and  heavier,  till  finally  it  may  perhaps  reach  20"  Bcaum6,  when  we  have 
heavy  lubricating  oil. 

The  fractioning  of  the  distillate  is  entirely  arbitrary,  and  has  resulted  from  the  adaptation 
of  the  diflbrent  products  to  different  purposes  in  the  arts. 

In  the  earlier  revenue  laws  of  Congress,  the  following  classification  was  established ; 

Gasoline  or  benzine  oils,  lighter  than  70^  Beaum6. 

Naphtha,  between  59"  and  70"  Beaumd. 

Burning  oil,  between  36"  and  69"  Beaumd. 

Lubricating  oil,  below  36"  Beaum^. 

The  refiner  tests  the  stream  as  it  Bows  from  the  still,  and  when  it  reaches  a  certain  grav- 
ity, he  diverts  it  from  the  benzine-tank  to  the  burning-oil  tank. 
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The  conscicDtious  refiner  nins  ftll  the  dan^roiii  oil  iDlo  the  benzine-tank,  and  ouU  vhen 
ihc  oil  is  sufficiently  lienvy  docB  ho  oUow  iL  to  pat-a  into  tbo  "  kerosene  "  receiver.  lint  its 
the  b«*nxit)o  must  be  9olt]  at  n  loner  price  tlian  burulng-oU,  the  roQners  arc,  nuiny  of  ihcui, 
led  to  collect  aa  little  bfiizine  and  as  much  kerosene  m  possible. 

It  roust  not  be  suppow^,  however,  thnt  the  specific  gravity  of  the  oil  can  be  considered  a 
safe  index  of  its  ({imlity.  On  the  contrary,  the  specific  gravity  gives  very  little  idea  of  the  qual- 
ity, for  while  benzine  and  ga:4oUn(>  render  the  kerosene  lighter,  the  gravity  of  good  keroBen«  iB 
preserved  by  the  presence  of  heavier  oils.  So,  a  poor,  dangerous  oil  may  bo  much  heavier 
than  a  riafu  oil. 

TrtS   FlRfi-TTST. 

As  the  produci.?  of  petroleum  are  dangerous  in  proporliou  to  their  inflamnmbility,  a  lire> 
%nt  lam  long  been  in  u^e,  by  which  the  tcmpernture  Is  determined,  at  which  the  oil  evolves 
an  inflammable  vapor — the  "vaporizing  point" — and  the  temperature  at  wbicli  the  oil  itself 
may  be  kindled  with  a  burning  m»tch — the  "burning  point."  • 

The  vaporizing  point  of  goo-l  keroscno-oil  shonlj  not  be  much  below  100*  Fahi,  t'i\for- 
tnnnlclr,  the  results  of  this  investigation  show  that  but  Utile  of  the  oil  sold  in  X^w  York 
comes  up  to  this  standard. 

The  old  law  of  Congiojis  fixed  110*  Fahr.  for  the  bdnung  test,  but  thifl  law  was  unfortu- 
nately repealed. 

The  fire  laws  of  New  York  fix  the  burning-point  at  100*  Fahr',  which  is  decidedly  too 
low,  00  \a  shown  by  the  great  increase  in  the  number  of  burning  casualties. 

raOC'BSlSKS    IMR   RRSnERINO    BESZISB    N0K-S2CPL0SITB. 

Processes  have  been  patctiteJ,  and  vondors  have  sold  rights  throughout  the  country,  for 
patented  and  secret  proccsie*,  for  rcndmnp  benzine,  gasoline,  and  naphtha,  non-cxplobivc. 
Thu.'  Crciited,  it  ts  sold  under  y«cb  naniwit  »s  "  Liquid  Gas,"  "  Aurora  Oil,'*  "  Ainoriean  Safety 
Gas,"  etc. 

These  patents  and  secret  processes  arc  not  only  ridiculous,  but  ihulr  sale  to  ignorant  per- 
sons is  a  crime  only  C4[ualled  by  murder. 

It  is  impoaifible  to  render  the^e  light  oils  non-explosive  and  safe.  The  addition  of  a  few 
grains  of  alum,  potash,  Iwrax,  alcohol,  gum*camphor,  etc.,  to  a  barrel  of  benzine  dot-s  not 
change  its. dangerous  character  in  the  least.  The  experiment  of  pouring  a  little  of  the  fluid 
into  a  bottle  and  applying  a  l)uniing  mutch,  is  no  proof  whatever,  for,  to  produce  an  explo- 
sion, it  is  necctsary  to  secure  a  ciTtain  ratio  of  air  to  bemuno  vapor,  which  it  would  not  be 
posgiblo  to  do  in  a  bottle  once  in  fifty  tim<^. 

The  fire-test  gives  the  only  sure  indication  ;  apply  a  lighted  match  to  a  little  of  the  oil 
contained  in  a  cup  or  saucer,  and  if  it  can  be  made  to  take  fire,  it  should  be  considered  us 
unsafe,  evcu  though  the  experiment  be  made  In  one  of  the  hottest  days  of  summer;  should 
it  not  take  fire,  it  might  still  be  a  dangerous  oil,  a?  safe  oil  must  not  evolve  a  combustible 
vapor  below  100"  Fahr.,  nor  take  fire  below  1 10"  Fahr. 

KxperimcnterA  mast  be  reminded  thnt  great  cire  is  neoes^ary  in  applying  tliis  l^tit^  as 
persons  not  accustomed  to  make  such  experiments  are  liable  to  serious  accidents.  By  care- 
lessly trying  the  firc-tc:;t  on  a  sample  of  kerosene,  a  gentleman  in  New  Bedford  burned  up 
the  entire  refinery,  oil,  barrels,  still,  and  building^. 

QUALITT    or    TBK    BXROSUeS-OlL   SOLD    IK    NEW    TOUL 

In  compliance  with  the  direction  of  the  Metropolitan  Board  of  Health,  sevonty-eight  sam- 
ples of  keroiscne-oil  have  been  procured  from  the  same  number  of  retail  dealers  in  diflcrcnt 
ports  of  the  city. 

These  have  been  carefully  subjected  to  the  flrc-tcst  to  determine  the  vaporizing  and 
burning  points. 

The  rexjultd  are  given  in  the  following  tibulor  statement,  In  which  the  siimples  are  ar- 
ranged in  the  order  of  quality,  beginning  with  the  poorest: 


OaATJTT,  VArOWZISO  P0IST8,   AND    DOHNISO    P0IST3,   OP  THB  KEBOfi£!IE-OIL«  SOLD   15 

aZW   TOEUC. 


LoCAIiTT. 


1,10  Kn-*!  nmadwfty 71.-1 

S7iB;iviird  eirocl W. 


a,4^U  Grand  Street 

4m\  \V.  Kortj-roarth  Slreot 

S| -M)  SI rt h  A v*nim 

fi  -IT  llonston  Htrcct, 

71216  Caunl  Street, 

fif^iri  SL'Cuud  Avonue. 

{I  IK'ATtiinl  Avenue 

1(1 101  Avenue  C 

n'l>Plko  Street 

15!  UU  Avvim"  I> 

ISfjVj  St'VLMith  Aveoae 

1-1  MSJ  Miitfi  Avctiuo 

101 107  Division  Street 

levWEijftith  Avyime 

nlceSEljjIith  Avcnuo 

ia;"n«  Firt-t  Aveuuo 

IKIOI  DlvlPlnn  Street 

iO  111  Miilbcrnr  Street 

2l|5o<l  Eighid  Aveoae 

58  Tt-ntU  Ave.  cor.  Flfly-fourth  SI. 

83  8S  Div!»ion  Street 

»4(W9  Sixth  Arcnnc 

i5  454  Third  Arcnuo 

•M^l  Moll 

najWOnUid  Strret 

%  G3  East  Kmadway 

iaisaCtuul  Street 

Sa  48  Prtncc  Street. 

.ir  779  FlretATeoue 

83(041  Second  Avenue 

83  4-27  Grand  Street 

»|lltn7  Third  Avenue 

SBjKWl  Uruadway... ,.. 

86:5  ChJtthAtn  Square... 

87  897  HonMOQ  Street. 

IHfSgOTblM  Avenue 

80  383  Bowery 

4flsn  Avenue  B 

41  '800  Second  Avenue 


4fi.(l 
4fi.S 
47.2 
4S.S 
47.1» 
50.2 
46.7 
47.6 
47.4 
4BA 
ASA 
48.1 
46^4 
4S.1 
4fi.5 
46.9 
46.« 
46.2 
45.S 
4S.a 
44.fi 
46.0 
45.6 
4S.8 
48.8 

44.fi 
46.7 

46.7 

46.9 

4B.8 

46.1 

4B.9 

45 

43.3 

46.S 

44.8 

4fi.6 

4SJ6 


■58 


Mil 


♦18 
44 
GO 
00 

as 

63 
64 

7a 

68 
BI 
t>l 

so;) 

100 
87 
63 

110 
78 
67 
M 
»7 
83 
ftS 

118 
BB 
B5 
87 
89 

tog 

113 

m  I 

88| 
lOHi 

97  I 

ua 

97' 
1011 

94 
106' 


747  Second  Avenue 4S.a 

41)0  Sovcutii  Avenoo 4a.H 

67  MoU 46 

MB  Bowery ;44.8 

81  Mercer  Street 46.3 

72S  Eleventh  A  venae 4fi.a 

t'iimcr  Seventh  Aveuuo  and  Bev-| 

fiitoenih  Sirwt't 46.4 

■lOIIonwKm  Street 46.5 

155  Goorck  Street 4«.8 

7i  Third  .Wenne '45.6 

4&.1 


46.7 
46.9 
40.S 
44.7 
46 


IKEiRhth  Avenue 

Conicr  Seventh  Avenue  and  8li- 

tt'cnlh  Si  reel 

l^SUth  Avenue 

IH'J  Second  Avenue 

Tift!  Second  Avcnre. 

USS  Si'coud  AncnDe.; 

;U3Morcer  Street !4fi.9 

49AvonQeD 46.7 

4JSMottStreel ....'46.1 

111  Second  Street 145.4 

WMnlherrv  Street 145.4 

I^Mntioii  .Street 146.1 

11)1  Canal  hiroet <4fi 

5»ia  Ninth  Avciiuo 46 

ewTlilrtl  Avunue. '43.5 

TJ8  Third  Avenue 4^,7 

&7  Wvi-lon  Street 4S.I 

ItiDEijrhih  Aveono 45 

as^i  Ten tti  A vennc j45.fl 

6.13  Second  A  ven  oe 45.9 

1»2  Multwrrr  Street '44.S 

609  Second  Avcuae. 46.9 

S.Jenny. '46.9 

BAO  Second  Avenue; :45.S 

060  Grand  Street 146.3 

779  Third  Avenue '43.6 

761  Third  ATenne 46 

Downer. |46.1 


lOSI 

lOti 

lOH 

'SI 


lot 

MM 

90 
114 

M6 
100 

IQB 

\u 

191 

\m 

106 
lU, 
100 
115 
US 
104 

iia 

101 
106 

XQQ 

99 

sa 

117 

Iff; 

IIB 
106 
108 
US 

iia 

US 


Several  of  tbo  samples  have  also  bocn  subjected  to  fractionnl  dtstiUuticn  to  determine  the 
proportions  of  benzine  and  naphtha  which  tbcj  contain. 


cnyposmoK  or  kkkosenb  boli>  i.s  kew  yoiik. 


No. 


Locality. 


Gravity, 

di'f;riH'»i 
B4mum6. 


Benzine, 
gnKoIiiio,  and 

naphlhfi. 


Bumliig'  aXL 


1 
S 
18 
82 
66 
C7 
74 
79 


40  East  Rroadway.. 
B22  Second  Avenue. 
793  First  Avenue..., 
641  RtTond  Avenue., 
723  St'tond  Avenue, 
728  Third  Avetinc 

Jenny , 

owner , . , 


i2 


71.4 
60.2 
4P.9 
46.!) 
44.7 
44.7 
46.9 
46.1 


B. 


90  per  cent. 

10 

per  cent. 

20    " 

80 

10 

PC 

6 

94 

S 

97 

5 

97 

2 

98 

Kone. 

100 

•*     1 

•  Below  18"  P. 


441 


p 


From  these  figarcs  it  will  be  swn  that  iiftt  ono  of  the  scTpntv-cight  samples,  selcclod  at 
random  throughout  the  c\i}\  whlcli  art'  uH  that  wure  tested,  is  of  a  frood  quality,  and  ii.uy  be 
called  safe. 

The  only  safe  specimen  on  the  entire  list  \6  No.  70,  manufactured  at  the  cxtenaive  works 
of  Downer,  in  Boston,  and  which  I  ohtainetl  from  that  ciiy  by  the  linnds  of  a  friend.  When 
oamphcne  and  burDtiig-fluiJ  wore  in  extensive  use,  and  produced  such  frcvjuent  nccldeutfi, 
we  eould  not  1>lRmc  the  manufuciurcr3,  iiii  it  was  not  pr>!;8ib1e  to  nmke  those  propamtionfl  of 
tun}cntine  snfo.  But  every  rcficer  can  send  a  perfectly-safe  kcposene  to  muiket  if  he 
chooses ;  ho  may  make  it  stand  fire  at  1 10°  Fahr.,  12t>*  Fahr,  ISO"  Fahr.,  or  any  otiior  tern- 
peraturc  bo  may  elect;  it  \»  merely  a  question  of  a  few  cent?,  more  or  less,  per  gallon. 
Coosumerfl  should  understand  that  in  demanding  tlio  chcapejit  oil  they  eompel  the  refiners  to 
supply  thcra  with  a  mixture  of  benzine  and  kerosene.  Competition  is  trrcstetible;  and  if 
(.he  price  is  run  down  below  cost,  adulteration  must  follow.  It  i«  a  source  of  gratification  to 
know  tlittt  Downer,  of  Boston,  ha«  one  of  the  most  exton«Ivc  rcftnoriea  in  the  country  ;  lie  is 
able  to  m*ke  a  perfcctly-aafe  oil,  charge  a  higlier  price  for  it,  and  sell  all  that  he  cnn  make. 
Who  would  hesitate  to  pay  five,  ten,  or  fifteen  cents  per  gallon  for  the  difference  between  an 
oil  whicli  is  porfi>cl]y  safe,  and  nnp  whit'li  it*  liable  to  destroy  one's  wife  or  children  at  any 
moment  by  a  horrid  death  ?  The  fir^t  sample  on  the  list,  No,  I,  eont^-lns  50  per  CL-nt.  of 
gasoline  above  70'  11.,  40  per  ccnr.  naphtha  above  59°  B.,  and  only  10  per  cent,  of  illumi- 
nating oil.  It  would  be  safer  to  have  gunpowder  In  one*g  lump,  because  thai  eubetance 
would  remain  quietly  out  of  the  way  of  Are,  but  this  oil  is  so  volatile  that  it  seeks  the  6amc 
of  its  own  ftccori. 

Even  the  eighth  sample  contains  20  per  cent,  of  benzine;  the  ciirhteetitb  finmpte  lf>  per 
cent;  the  thirty-sixth  f^umjle  6  |>cr  cent.;  and  no  sample,  save  Downer's,  less  tlian  2  per 
cent,  of  tht;*  dangerous  lifjmd. 

The  re-ulLi  of  litis  examination  will,  I  think,  be  sufflclently  Ptartling  to  interest  the  mem- 
bers of  your  honorable  body  in  the  speedy  ennctmeut  of  suitable  laws  for  the  prnleclioti  of 
the  poorer  clofsca  who  ire  not  supplied  with  gas,  and  arc  consequently  dependent  on  the 
honesty  uf  the  refiners  and  rctoilerjt  of  kerosene. 

There  U  only  one  plan  by  which  the  safety  of  the  public  can  be  insured,  and  that  U  l>y 
the  enactment  of  i«tringcnl  laws,  coinpelting  the  refiners  to  remove  these  dongerona  sub. 
stances  from  the  kerosene,  and  inflicting  heavy  pcnaUici»  upon  those  who  arc  n-cklcss 
enough  to  endanger  the  lives  of  innocent  purchasers, 

A  proper  inspection  of  the  kerosene  sold,  mudo  under  the  outbority  of  the  Board  of 
Ilcolth,  would  prove  sufficient  to  enforce  «uch  a  law. 

For  the  purpose  of  registration,  the  relallcra  should  be  required  to  procure  licenae?  from 
the  Board. 

The  sale  of  dangerous  oil  should  bo  followed  bj  confiscation,  loss  of  license,  and  perhaps 
fine. 

The  inrcstigation  ia  not  yet  eorapleied,  as  the  study  of  the  lamps  in  which  it  is  burned 
is  now  in  progress.  In  fu^t,  it  is  only  by  a  study  of  the  lamps  that  we  can  decide  upon  a 
proper  standard  for  the  oil. 

I  shnll,  therefore,  have  the  honor  to  present  at  an  corly  day  a  further  report  upon  the 
lamps  designed  for  burning  kerodcne-oil  My  opslsiants  In  this  lnvo£tigation  were  W.  H. 
Chandler  and  J.  P.  Pcnniugtoo. 

C.  F.  CHANDLKR,  Pn.  D., 
ChennMt  to  the  MeiropolUan  BoanJ  of  BwlUt, 
Xbw  Tore,  yanwiry  It,  1860. 
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On  January  21?l  the  following  supplcmeptftry  report  wns  inado  \>j  the 
CbemtBt  to  the  Boiird : 

OoLO-VKt.  Euuoxs  Clauk,  Sfcrritiry  tif  the  M>trojtolilan  Hoard  of  Health, 

Sir:  I  have  the  honor  to  imnsmlt  the  following  supplementary  report  of  the  results  of 
the  investigalioa  of  ^Dangerous  Kerosene  Oil,"  ordered  by  the  UetropoUtan  Board  of 
Health. 


BTPPLKltENTiJtT  ISTORT  OX  PANGJCSOtrS  CKnoS»E41IL. 

tn  continuing  the  Inrc^ti^alinn  *>r{lh  rii^rd  to  dan>c^ruii4  ket-osetie,  it  iru  conslilerffd 
a  mnttor  of  ImportAncc  to  ascertaio  tho  tcmiu* nature  lo  wliich  llio  oil  U  boalct^  in  tlie  Umps 
while  thflv  arc  hiiniiii;*,  as  a  knowled;;o  of  thia  point  U  obvioiisly  a  |irelimiiur>'  to  llio  c^tsb- 
lithiDDOt  ofa  proper  BtiinUard  for  gafc  oH.  To  ihU  enil  twcutjr-threo  liilTcrcnt  lamps  « ere 
purcbase'l,  such  aa  are  commonly  u*cd  in  the  Molropoliian  Dislrict,  EK-vcn  wero  o(  metal, 
mostly  bm.^ ;  twclrc  were  of  glass.  These  were  nil  flllcJ  wiib  the  mmo  oil,  and  allotrcd  to 
bum  for  iwTcn  hours  ;  (he  temperature  of  the  oU  in  cac>b  lamp  being  delcnnined  at  the  eml 
ofooe,  four,  anJ  Hcren  hours.  The  temperature  of  the  room  was  netirly  constant  during  the 
experiment,  rarying  from  TU'  Fnhr.  tu  T-t*  Fahr. 

Tlio  nrnge  of  temperature  obscrred  waa  from  70"  to  100"  Fuhr,  the  higbefit  icmpentture 
of  100'  harinjc  been  reached  in  a  brass  lamp  at  the  end  of  the  tirst  hour. 

That  thU  ii  an  exceptionally  high  temperature  is  proved  by  the  fact  that  tbe  liighflM 
temperature  n-achcd  in  any  other  lamp  was  92'  Fuhr. 

Ttic  tompcraturea  in  the  eleven  metal  hmps  varied  from  76'  to  100"  Fahr^  the  average 
bcinp  80'  Fahr.  The  temperature  in  Oic  twelve  gloss  lamps  v.iried  from  IH"  Fahr.  lo  86* 
Fahr.,  tliu  average  being  SI"  Fahr.  Tho  average  tcmpumture  of  all  the  ohscrvalJans  on  bH 
the  lamps  wafl  ^3"  Fahr. 

I  do  not  consider  these  experiments  to  have  established  any  claim  to  superior  nfttj  oa 
the  part  of  gloss  lamps;  on  the  contrary,  the  greater  Uiihilily  to  fracture  fully  e<)iuil«rbftt 
anccs  the  Blight  diffcrenec  in  tho  beating  nf  tho  oil.  The  comparative  safety  of  the  diffcrenl 
lamps  in  use  can  only  be  determined  by  un  elaborate  scries  of  experiments  which  u  bcyund 
the  ficope  of  the  present  [nvestigmUon. 

Moreover,  if  the  retailers  of  kerosene  are  eumpt'tlcd  hy  the  Hoard  of  Uealth  to  sell  safe 
oil,  the  cump>r4tlve  safety  of  different  lamp<4  ivill  be  of  HlLlu  consequence. 

vsrraiitxNTS  on  tok  tcmpsratcrx  or  oit.  m  nrKXiico  lamts. 
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■nttPKUTUlUI  nv  THO  OIL. 

1 

No.        KlDdofLRnp. 

CapyllX 

After  one 

After  two 

After  fbor 

Aft«r  ••veaiAvvnge  1k>r 

1 
1 

la»p. 

hoar. 

huara. 

hunr*. 

honra. 

tho  *emi 
huara. 

I  Brass  band-Urop... 

2,        "             »»             M 

B  00. 

86' F. 

82*  T, 

8»"  F. 

B6*y. 

84-BF. 

24   " 

7»' 

83' 

84* 

S2* 

8S- 

8  Glass  stand     ^ 

8   " 

77- 

78" 

79* 

80' 

78-5 

A'         t(                U                U 

U   » 

77" 

81" 

H4" 

82' 

81- 

5l      "          •«          •• 

ao  •* 

78' 

79' 

79' 

80' 

79* 

si    «       "       " 

7  " 

82- 

80' 

8ft' 

84" 

82"75 

^           U                U                It 

lo  ** 

84' 

«6' 

R4* 

82' 

84* 

8  GUss  hand      *' 

«  " 

79- 

78' 

86'' 

86' 

8r75 

Jl          U                4t                4. 

«  " 

81- 

83' 

88' 

88" 

83"76 

1       10        "            *'            " 

7   " 

80" 

78' 

79* 

1 1  Brass  sttidcnl-lomp 

13    " 

sa" 

80" 

88- 

84* 

82-25 

laGUas  BLind 

10    •' 

81* 

81* 

79* 

78» 

79-75 

13  Brass    **            " 

11    " 

92- 

89* 

88' 

8«" 

88*'75 

'     14  Tin  lantern 

7   " 

89' 

86* 

88' 

87* 

87"5 

1     15  Gloss  bracket-lamp 

19   " 

82* 

82- 

84" 

83* 

82"76 

1  ft  Ghus  stand        " 

2»  " 

82* 

BO- 

SO- 

84" 

sra 

17 

Braoa  RtudcnC    ** 

7  » 

80* 

BS- 

84* 

18 

Bnus  BUiiid        '* 

14  " 

84' 

SB- 

87* 

87' 

85*75 

ID 

••        (t           tt 

12  " 

100* 

KKl" 

92* 

91* 

95-75 

SOMetrtl     "           ** 

g  " 

82' 

82- 

88* 

87' 

84-75 

21  Br-ss     " 

13   " 

91" 

92" 

88- 

85" 

89" 

22Branxc  » 

U   *• 

8S' 

70' 

79" 

85" 

80-75 

SS 

Gloss  hand 

It 

79* 

80" 

82" 

82' 

80-75 

Tliose  experiments  prove  that,  in  tho  lamps  generally  uttcd  in  the  MctropolUon  District, 
the  tem[>craturc  dnca  not  oHen  rise  above  90'  Fuhr.,  and  that  an  nil  nluch  does  not  evolve 
on  explosive  vapor  below  lOir  Fahr..  and  does  not  take  fire  itself  below  110°  Fahr^  imper- 
fectly safe.     I  would  thercfoic  respectfully  reeommend  that,  in  making  laws  to  regulate  Khc 
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bbId  of  korfMwnc-oU  in  the  Mftropoliun  District,  the  BoarJ  fix  lOt)"  Fnhr.  fbr  the  roporiirfn^ 
ptiint,  III)"  Fjhr.  for  tbe  liui-nliig  point  ofsnro  oil,  and  permit  nont^  lu  hv  tuAd  wliicli  liillA 
below  t1ii«  slandunl.  I  waa  ttssistad  io  this  investigiitiun  by  W.  II.  Chauilltr  au<]  J.  I'. 
Pcnniiigtou,  C.  H.  CUANDLEU,  Tii.  D., 

Chemiii  to  (f\«  SfetropolUan  Board  of  iifiiUh. 
Nkw  YonK,  Januarn  21,  186D. 


ACTION   OF  THE  liOAUD. 

These  reports  were  referred  to  Mr.  D.  15.  Eaton,  Counsel  of  the  Board,  au<l 
OTi  the  25th  of  January  be  reported  the  following  ordinance  : 

*'N'o  petroleum-oil,  licro^cnc-oil,  or  other  Itrpiid  liaring  like  composition  or  qunlitiea  as 
a  barniDg-fliud  as  said  oil,  !()ta11  be  kept  or  olK;rciI  fur  sale  as  a  burning-fluid,  fur  lamps  or 
anj  like  recvptaelv,  for  Ibo  purpo^  of  illuminatian,  nor  !4hall  sueli  oil  or  fluid  bo  purcbaMnl 
for  use,  or  bo  used  aa  a  buniing-fluid  for  ony  such  lamp  or  receptacle,  or  be  kept  for  Bueh 
use,  unions  itll  snch  oil  or  lluid  sliull  be  of  such  qiintity  and  Ingrcdientf*  that  it  fth&II  8tnnd 
itud  1h!  ngnttl  to  both  the  following  tests  and  condiliooB,  to  wit: 

*'  I.  That  it  shall  not  take  fire  or  burn  at  a  lempornture  below  110°  Fuhr. 

'*  2.  That  it  shall  not  evolve  an  explosive  vapor  below  100'  Fahr." 

The  orrliiiaiK'e  was  unanimously  atlopted,  and  tlio  Sanitary  Superintendent, 
Dr.  Eli[*bji  Harris,  was  directed  to  cause  a  special  inspection  to  be  made  hy  the 
Chemist  to  the  Board,  of  the  varimis  qualities  of  kerojione  sold  thmngliout  the 
Metropolitan  District  The  Secretary  was  also  directed  to  atlverlise  the  now 
ordiiiancL'  in  the  daily  newspapers  f«.ir  three  weeks,  at  the  cxpiratloD  of  wliioh 
time  it  will  become  an  operative  law. 

FURTHER   INVESTKiATIO.VS. 

Under  the  directi'^us  of  the  Board  the  testing  of  the  kerosene  sold  in  the 
MetropoliUiti  District  was  continued.  The  results  of  all  the  tests  made  are 
herewith  submitted  in  three  tabuhir  statements: 

Table  I.  contains  the  list  of  all  the  safe  oils  tliat  have  becu  found  for  sale  in 
the  city,  21  samples. 

Table  11.  contains  tlie  list  of  samples  which  flashed  below  100°  Fahr.,  and 
are  consequently  unsafe,  and  below  the  legal  standard,  end  arc  liable  to  cause 
expIosiouH,  lUthough  their  burning  points  aro  above  110°  Fahr.  Tlioy  number 
280. 

Tabic  in.  contains  the  list  of  samples  which  do  not  comply  with  either  test, 
and  are  consequently  highly  daiigerou*.  Twenty-niue  of  them  are  naphtha, 
beuzine,  or  ga^^olino,  the  most  dnngorou*  sub.stilutes  for  kerosene,  having  gravi- 
ties ranging  from  62°  B.  to  75*  B. ;  these  arc  generally  sold  as  "safety  oilsy 
This  table  includes  33n  samples. 

The  results,  therefore,  of  all  tbe  tests  are  : 

Safe  oils LU 

Dangerous  oils,  flash  below  100**  Fahr. 280 

Highly-dangerous  oils,  below  both  tests 30tf 

Naphthas,  benzines,  and  gasolines,  sold  as  safety  oils 29 

Total  unsafe  oils 615 

Total  number  tested 616 
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SnTLKUEXTAnT  SKPOflT    ON    nANOXRODS   KEROSCn-OO. 

In  continuing  the  {DvesUgaUon  -xUh  ri'^ard  to  daii;i^*rous  kctosciic,  It  wa5  consUlcrw! 
n  mnttor  of  importance  to  ascertain  the  temperature  to  wliicli  the  uil  \»  hcatccf  in  the  lamps 
wiille  they  tire  buniiiig,  as  a  knowleilgc  of  this  point  \i  obWouslv  a  prL-limiiiory  lo  the  oaul)- 
liihmcnt  of  a  proper  stanJan)  for  safe  oil.  To  this  end  tweuly-lhree  difTercnt  iatups  were 
purehosc'l,  duch  ns  arc  commonly  used  m  tlic  Metropoiitaii  Di9trict.  EUven  were  of  metals 
mostly  brass ;  twelve  were  of  glass.  These  were  all  filled  with  the  same  oil,  and  allowed  to 
burn  for  sercn  hours ;  (he  temperature  of  tho  oil  !n  each  lamp  bclog  determined  al  the  cod 
of  one,  four,  and  seven  hoars.  The  temperature  of  the  room  wo.*  nearly  constant  during  ibc 
experiment,  varylug  from  73'  Fahr.  to  V-l"  Fahr. 

The  range  of  temperature  observed  was  from  70'  to  100"  Fahr.,  the  highest  tciuperfttare 
of  100°  havin;;  been  rcjchcd  in  a  brass  lamp  at  the  end  of  the  Srsl  hour. 

That  thU  la  an  exceptionally  high  temperature  is  proved  by  tbo  fact  that  the  highest 
temperature  reached  In  any  other  lamp  was  92*  Fahr. 

The  temperatures  in  the  eleven  metal  Inmps  varied  from  If*"  to  100*  Fahi-.,  the  average 
being  86*  Fahr.  The  temperature  in  the  twelve  glass  lamps  varied  from  76'  Fahr.  to  Sft' 
Fiihr.,  the  average  being  81"  Fahr.  The  aTcrago  Icmperature  of  all  the  obsorrationa  on  all 
the  lamps  was  S3'  Fahr. 

1  do  not  consider  these  experiments  to  have  established  any  claim  to  superior  safety  oti 
tho  p:irt  of  glass  lamps ;  on  the  contrary,  the  greater  liability  to  fracture  fully  counterbal- 
ancei!  the  slight  dinforence  in  the  beating  of  the  oil.  Tho  comparative  safety  of  the  different 
lamps  in  use  can  only  l>«  dctennined  by  an  elaborate  seiies  of  experiments  which  is  beyond 
the  scope  of  the  pre^eot  iuvestigaiion. 

Moreover,  if  the  retailers  of  lcoro<>enc  arc  comptfllod  by  the  Doard  of  lli^altli  to  sell  m^ 
oil,  tiic  eomp  jr-itivc  safety  of  iliiTerent  lamps  will  be  of  little  consoqucuee. 


EXTRRIIUNTS  OK  TOB 

TZMPKBATTRS  OF  OIL 

IN  BURMINa 

LAHrs. 

No. 

Kind  of  Lamp. 

Oapwilty 
of 

TsxrBKAruiut  or  tbb  oo. 

After  one 

Atter  two 

Aricr  tonr 

After  seran 

Areragefbr 

lamp. 

boar. 

hoortf. 

hourH. 

ItODTS. 

Uio  fvnat 

buars. 

1  Uriiss  imnii-Iamp.. . 

8  ox. 

85*  F. 

82"  F. 

sy  F. 

86*  F. 

84'BF. 

2|     "        •'         " 

24   " 

79' 

83' 

64' 

82* 

82* 

3'Olass  stand     " 

8   « 

77- 

78* 

79' 

80' 

78*5 

^1     t(        1*        t» 

n  « 

77' 

81* 

H4" 

sa* 

81* 

5        U             «             I. 

20   •' 

78» 

79* 

79* 

80' 

tr 

D 

It                U                *t 

7  " 

82' 

80* 

85* 

84' 

8S'7S 

7 

U              U              tt 

lo  " 

84* 

38* 

64* 

83* 

SA* 

B 

Otaaa  hand      '* 

«   " 

nr 

78* 

8fi* 

86' 

Bl*7» 

9 

i(        ((        t. 

6   « 

sr 

82* 

86* 

86' 

88*75 

10 

It              *(              u 

7  " 

80" 

78" 

ir 

lllBraes  student-lamp 

18    " 

82* 

80* 

83' 

84* 

8a'25 

12|GlaBS  BUnd 

10    " 

81* 

81* 

79" 

78' 

79*75 

13  Brafs     "             " 

U    " 

92* 

89* 

88* 

86* 

88*75 

U  Tin  lantern 

7   » 

8U° 

86* 

88' 

sr 

87*6 

Ui'iJIass  braeket-lamp 

19   " 

82' 

82' 

84* 

85* 

82*75 

Ifi'fJlaM  stand        " 

29    " 

82* 

80* 

80* 

84" 

sra 

17'Brass  stv;dcnt    '* 

7  " 

80* 

88* 

84* 

lSBra*8glond        *' 

u  " 

84' 

85* 

87* 

87* 

Bi^n 

10         i(              t(                   «l 

12   " 

100* 

100* 

02* 

91' 

96*75 

20  Metal      " 

9    " 

82' 

82* 

88* 

87* 

84  75 

21 

Btass     " 

IS    " 

91* 

92* 

88* 

88* 

89* 

22 

Bronze  "           " 

10    « 

83* 

76* 

79* 

83' 

80"75 

28iGla8S  hand        " 

u 

■79* 

80* 

82* 

B3' 

80"76 
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These  experiments  prove  that.  In  the  lamps  g&neralty  used  in  the  Metropolitan  District, 
the  temperature  does  not  often  rise  above  9o*  Fabr.^  and  that  an  oil  width  does  not  evolve 
an  explosive  vapor  below  lOii'  Fnhr.,  and  does  not  take  Ore  itself  below  lli.»'  Fahr.,  is  pei^ 
fectly  tuLfc.     I  would  tbcrefoio  respectfully  recommend  that,  in  making  taws  to  regulate  the 
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906 
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90 
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91 

91 
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91 
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9S 
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90 
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SB 
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9 

9 
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461 
496 
468 
400 
468 
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aw 
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47 
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46 
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47.6 
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4T 
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47 

47 

45 

47 

45 

46 

46 

47 
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47 
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47 

47 
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48 

47 

48 

47 

47 

47 

47 

46 

48 

46.6 
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46 
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46 
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48 

46 

47 
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46 

47 

46 
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47 

40 
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4A 
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46 

46 
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S6 
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84 
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00 
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00 
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90 
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85 
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00 
84 
90 
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70 

n 
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86 
08 

in 

DO 
88 
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V8 
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B4 
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114                ^H 
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199                  ^H 
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no            ^H 
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lU             ^^1 
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^H 
no            ^H 
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E.  H.  Hlnm 

N,  RBodlno » 

E,  H.  Haniierbnnt 

Jamca  FarrAr. 

W,  Prode 

H.  AH.  BrUo 

Ii.  Monincr 

J.  boroAnl 

J.  Bortrand 

John  F.  Romp* 

Mn.  Dlettmar 

——  Bojrlc 

anae , 

G,  Hojor. 

R.  McOftrrllv  

W.HiUijen.        

D.Leopold 

enne 

S.  C.  Bloppiiihiiffini 

Wm- McriTertT  A  Oi> 

entie 

CHehnci.... 

McDonald 

,,,,  „.  , 

enne 

W.J.  Bardett  ^  Co 

W.  Hctllwrj: 

0.  Ztmmpnuflii 

enne. 

W.  Frwo  A  Co 

t 

R.  Sdiorer 

P.Joly^     

venae « 

Oranzeo 

» 

JolinH.  Owl 

• 

RLOTT 

■cnoe 

John  Kodffen 

F.  Van  Axtc 

P.  FtDGpatrlck 

Geo.  Diincan - 

J.  FrledlMder 

Mm,  E.  Beaton 

M.Willi*           

Rlfhnnl  Tivtor    .  l   . , 

Jobn  D.  Lelib 

W.  Thodeu 

JobD  Bftrrctt 

JohnMcKoon....... 

Berouu  Kl'iuu* 

Goorue  Peace 

th 

nil  ton 

Emila  B«rDAnl    

F.  Schrocder 

a 

C.  HUtletiimodt 

IMOVl. 

D.  Block. 

a 

MArtine  A  Blemen 

\ii:::::  v.\\\\\: ,: 

C.  Fink 

ni 

H.  Fldeldy 

paon «...,,.... 

H.  Biertnan. 

Wm.  WedemsTer 

Jon.  Hondt.... 

Geo.  Roboni 

R  Wiltonbarg 

iQston       .  .    ...... 

HentiBn  Fein 

UtOD , 

H.  KOdIk 

H.  Btirtlint: 

H.  O'Brian 

Ilclnkeo  AOlTernuui 

Jubn  GnlUirbar 

N.Bwe.     ........;.:: 

r ,,.,,. 

p.  Bchlerbont ,.    .. 

Q.  B.  Bodifiers 

veniLe    ••.•■•.*. 

M.  Porkridjre 

id  way 

J.  WWdrrTV 

"finiif  ...*..,.  , , 

J.  Uelenkca 

660 
664 

407 
475 
408 
414 

891 

P.  TniC(.«y 

• 

Thoninn  O'Ni"!! 

I                            ' 

Wcrurr  Mitchell 

\ 

Lewi*  Bielil       

t  . 

P.KctUe 

t 
^ 

J.  G«».  UcKoere 

9081818 

Lreet 

444 


My  assistants  were  M.  Alsbei^,  Ph.  D. ;  H.  Endemann,  PL  D, ;  and  Mr. 

Mailer. 

Table  I.— Kerosene  Oils,  safe  by  Both  Tests. 


DEALER. 


STORE. 


s^ 

«i 

V 

1"* 

46.1 

10ft 

47.6 

100 

47 

lOR 

48 

100 

47 

104 

47.5 

104 

44 

114 

47 

100 

47 

104 

47 

101 

43 

100 

45 

104 

45.5 

103 

44 

100 

45 

lU 

47 

114 

49JS 

100 

45 

106 

44.5 

100 

45 

180 

45.5 

100 

1^ 


7*» 

Downer 

118 

lAR 

^"«- }?:::::: 

13 

13 

30 

24 

24 

M 

24 

36 

SepL  4 

27 

25 

33 

Oct.    8 

Nov.  4 

Dec.    0 

34 

81 

J.  W.  ifadileli 

143 

C  Brchm 

151 

Mrs.  Dooglas 

153 

J.  W.  Stott 

19i 

r  w  FHaMti 

Wfl 

P.  Mangles 

907 

J.  B.  Hagfacfl 

aio 

916 

RelnhanTt  A  McIntTTO 

P.  Sbanegood 

S34 

H.P.Mayer 

W.  Splledt 

4«7 

J.  Scamldt 

4-?ft 

J.  Barklcy        

4W 

W.RettiK 

44l1 

Schlott 

513 

Wm.  Uonerkamp 

5K6 
610 

Dietrich  Block 

JohnP.MillB 

636 

FhhI.  June 

Boston 

180  9tb  Avenae 

128  MvrUe  Avenae,  Brooklyn, 

736  8th  Aronne 

1381  Broadway 

1388         "  

897  Sd  Avenne 

08  6th  Avenue 

119         "         

140         "  

671  " 

109  Laarena 

816  Waverlcy  Place 

302  Avenne  C 

14  "        

57  Avenue  B 

70  let  Street 

489E.HonBton 

mSprinc 

SSEldridpe 

SOTFowyth. , 


US 
115 

uo 

lis 

IM 
IIT 
160 
U8 
184 
198 
ISO 
181 
134 
180 
167 
14S 
186 
140 

va 

168 

m 


Table  II.— Oils  below  Legal  Standard  by  Flashing-test  only. 


1    DATE  OF 
'  PUKGUASE, 


DE-itLER. 


LOCAUXr. 


Eg 

"J 


6J?W„ 

1^ 


16 

33 

87 

52 

56 

67 

61 

68 

&1 

66 

72 

74 

77 

78 

90 

103 

112 

120     Au^ 

.10 

130 

10 

132 

10 

133 

10 

141 

n 

147 

12 

150 

12 

153 

12 

151 

12 

155 

14 

159 

14 

IW 

14 

1(M> 

16 

1H7 

I« 

16S 

Ifi 

loi) 

16 

S.  Jennjr. 


J.  Heffemiaii 

Will,  Luc..... , 

W.  IK  Lewis 

^ciiiiODliQ  Broa,,., . 

H,  Uartman .„, 

H.  Groppi> 

G.  Tnitt , 

-Allen  Cnrnmlngi!.... 
Oqo.  T.  Green. ,,,, 
R.  McFalhenoD.,.. 

Tom  Nryly _ 

n.  Lolmiau..., 

Bniwnlnj^  &  Berry  , 
,ta.snih  Fint.,..  ..,*, 
Pli-  GukptilHilz,... , 
Mr*.  Fj-flfe,. ........ 


««Dlv1Mani^tTfet. 

'&1  llfinaldn 

fletirb  Avfimo.. ... 
7*2  2d  AvoiiaL'...,. 


444 M  Street,... 

IB  Madot] 

KMCnajil 

1)07  !W  Avenae... 
133  Mutbcrry. . . 


77BSd  Ati^qdi^ 

761 

WRoee , 

aao  w.  10th,..,.,, 

21  Clark 

H2  Atlnntic  Street,  Brooklyn., 

.'HI        "  '*  "       .. 

SfiConrt 

18  Fill  ton  "  "       ,. 

MS*  9ih  ATennH , . 

G4th  HirfliU  and  ^i  Avenue.... 

IjWCMi  Atcdui' 

10th  AvtTitic  BDdSOtta  Street,,, 

10aw,30tb 

JKkj  10th  Avenue , 

78  **         

437  "         .., 

la^Stb  Avenae................ 

»4»  "         

W  '- 

08  " 


4£L1 

44JS 

45.8 

AAA 

44.T 

46 

415.4 

46.1 

45 

45.e 
44.a 

469 

49.6 

•16 

433 

45 

4A 

4T.b 

48^ 

47,6 

47 

47 

48.5 

47 

41 G 

47 

4T 

47 

47 

47 

47 

463 

4T 


110 
llfi 
lit 
114 
lU 
114 
lU 
11& 

Its 
119 
IIT 
115 
UB 
118 
114 

Its 

ItO 
US 
110 

in 

114 
IIT 
110 
110 
1» 
110 

111 

ISI 
114 

ito 

318 
Itl 

Its 


^^^^^^^       OiU  heloxo  Legal  Standard  hy  Fltuhing-tett  only'-^Continved.)               ^^^^^^H 

1 1 

DATE  OF 
PUBCHA8E. 

DBALaa 

LOCAUTT, 

fe 
F 

110        ^B 

114                 ^H 

118                   ^H 

116  ^H 
118                ^H 
118                  ^H 
IM                  ^H 

113  ^H 

im             ^H 

117  ^H 

^H 

lao            ^H 
no            ^H 
HT              ^H 

118  ^H 

^H 
lis            ^H 

114  ^H 

^H 
^H 
^H 
^H 
111            ^H 

^H 

i»            ^H 

116  ^H 

^H 
^H 

117  ^H 

^H 

uo            ^H 
lis           ^H 
us            ^H 

IM                 ^H 

itt           ^H 

IM             ^H 

ii«           ^H 

in           ^H 

^H 

IM             ^H 

no            ^H 

no           ^H 

no            ^H 
no            ^H 

114               ^H 

no           ^H 

^H 

lis           ^H 

118  ^H 

116  ^H 

117  ^H 

no           ^H 

118  ^H 

lis           ^H 

no          ^H 

no          ^H 
no          ^H 
116            ^H 

ra 
K     ra 

■  180 

■  la 

■  188 
^       IM 

W 

1 

IM 
l« 
1« 
Iffi 
IM 
SCO 

s 

MB 

» 

SQ8 

S? 

S19 
S18 
S14 

SI 

MB 
SM 
SSI 
Mi 

SM 

SST 

sn 

SSI 

i 

SM 

sas 

SM 
MO 
SIS 

Stt 
SM 

ss 

MO 
Ml 
SBS 
SB8 
SB4 
SSO 
MS 
SOT 

sw 

sm 

5? 

SM 
S88 
SM 
86B 

soft 

**1S:::;:: 

18 

18 

18 

18 

18 

18 

SO 

SO 

M 

ao 

so 

M 

M 

M 

M 

» 

SO 

» 

M 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

SI 

81 

M 

S6 

M 

M 

« 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

80 

80 

80 

M 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

Sopt  s 

W.Clark 

tITDIb  Afenoe 

48 

48 

48 

47.5 

47.5 

47.B 

48 

47 

AlA 

47 

47 

48 

40 

10 

47.5 

48 

4T.5 

46A 

41.0 

4A.5 

47 

46.5 

47 

4f7 

40 

47 

45 

48 

48 

47 

48.5 

48.5 

IT 

IT.5 

4T 

IT 

47.5 

48 

47 

10 

47 

4T 

«? 

47 

45 

48 

48.6 

48 

46 

IT 

46.0 

46 

47 

44.8 

47 

40 

40JI 

4«w5 

4T 

46 

46 

4T 

48.8 

48 

4T 

48 

45,6 

46 

48 

4T 

46 

46 

40 

4B.6 

46 

48 

48 

84 
M 
88 
fiS 
SO 
BO 
01 
06 
01 
84 

M 
DO 
M 

76 
85 
W 
01 

84 

8a 

88 
86 
88 
88 

78 
SO 
06 
81 
86 
80 
81 
07 
01 
80 
89 
00 
80 
80 
00 
90 
M 

£ 

09 
81 
« 
70 
87 
8B 
91 
90 
84 
90 
8T 
69 
86 
70 

n 

M 
6S 
OR 
BS 
00 
63 

eo 
u» 
8s 

88 
86 
B4 
08 
84 
OS 
08 
88 
00 

E.  If.  ninert 

SIT          "         

N.  R.  Bodloc    ...'. 

sn         "             

S*  RoKonbory  ...p. >•••■•.••. 

SOS                    ,... 

E.  H-  HaDnrrbant 

8M          "         

JamoaFnrrar. 

IM          ••         ..♦ 

W.  Prede 

ttl          "         

H.  k  H.  Brian 

ttB           '•         ,.,,,... 

L.MMta«r 

4C8           "          

4.  I*flrn«n} ,, 

480           "         

468           "         

J.  Bortran'd 

Joba  F.  Rcmpe 

fiM          " „. 

SIi».  Dlirtttnar 

541           "         

BOTlB 

878  8d  ATenne 

G.BoJer 

S09         "         

R.  McOftrrity 

884         "         

W.BathJim 

805         "          ,..,.,-...... 

D.  Leopold 

MBSdATenai) 

8TO         **         

B.  C<  SioppcnbAiri'ii 

Wm.  McNerty  A  Co 

S7T8d  AreDac 

C.IIelmes.. 

McDonftJd 

819E.  22d              

lesSdATeoue 

SIT         **         

W.J.  Bant(.<tt  JtCo 

W.  Ilullw*'K 

M8         "         

n    /.Iminpniinn   , 

8M9d  ATCnnfi 

W.  FresoACo 

f^fllZ   f^ 

R.  Scborer 

an    "    

F.  Joly. , 

80Bl4t  Avenue 

894         "        

Qraaiftn,.,  .,.. 

tn        " 

JohnM.Owt 

SM     "    :::::::::::::::::: 

R.  Ler* 

OBStbATena* 

John  Bodgen 

Itl        •• 

F.  Van  Axto.  ..1.1,.,.^,,'... 

100         "         

P.  Flixpatrick \ i.. 

SM         "         

Oco.  Dniican      ...........  . 

785         *•          

J.  Friodlandcr 

788         " 

Mm.  £.  BenlOD 

717         " 

M.wnu# 

6TJ         "          

440         "          -.. 

408         "          

Rfcbard  Taylor 

Jobn  D,  Lcitli 

W.  Thodt-n 

868         " 

John  Barrt'tt 

STS         "         

John  McKeon 

S80         »'          

Hcrmin  KrTnni 

MBW.  Mth 

Oears«  Petce    

88W.  Uootton 

BmiU  Bernard 

SV           "            , 

F.  Bchroi'dor 

185  Prince 

C.  HildebMDdt 

D.  Block 

ITTSprlnR 

Marlins  ft  meraera 

180  Wooeter 

C.  Fink 

IHSLaareoB  

H.  >ndcldy 

918  WooBier 

Wm  Wedenayor 

aos       "       

Joe  Ilnndt 

160       "       

Geo.  Rt'bers 

170       "       

R  WIlluDbnrif.. ...,,,, ,..,,, 

49  W.  BoiiBton 

SSE.  Houston 

H.  Kanlfi      

SB  I^rtocc .a..*. 

H.  BartUng 

IB      " 

H.  O'Brtaa 

401     '*                             ..  . 

Jlriiik^n  A  Offerm&n 

John  Qatbucbar 

So  "  ;:::::::"::::::::::::.: 

QOi     "         

N  Rom..."    

seSDfiiuF 

F.  Scblerfaorat    .. 

3  '^^    .:......:.:::.:::: 

O.  H  Rodeftr*    

667  Tth  ATcnno 

M.  PorkridiM 

IIM  Broadway 

J.  Wlddcr 

674 lUi  Atuuuo...*. 

J.  Helenkcn 

060                     

P  Trncey             

BM          "          

Thowtts  O'Nell     .  .  .....   ■ 

4ir7         "         ;,. 

Womer  Mitchell 

473           '•          , 

LewInBifhl 

4B8          "          , 

P.KctU»  

414          " 

J.  Geo.  McKo^n 

181           "          

L.  Kolilmann 

SOllal  Struct 

^^^^V                       OiU  h^hiB  Legal  Standard  hy  FlasUng-Utt  only — {Continue,)           ^^^H 

DATE  OP 
PnBOHASE 

• 
SCALER. 

LOCAUTY. 

CD 

^3 

^H                  SQ8 

^^L            sen 

^^^K^974 

^^^^B     sea 

^V                  SBO 
^H                  SM 

^H                    >8S 

^H                  SOT 

^H                 81ft 
^H                    817 
^H                   818 
^H                   818 
^H                   820 

^H              sn 

■       ^ 

^H                     8S4 
^H                    8U 

^H            a» 

^H                  880 

^H                  881 

^■_            ass 

^^^^           S3S 

^k  IS 

^^^B      a.f7 

^^^^          RS8 

^■^                 800 
^^^^          SQl 

^                871 
^H                   878 
^H                   878 

^H                   S75 

^H                   878 
^H                  .404 

^H                   408 

^H                   410 

Septs 

s 

s 

s 

8 

8 

8 

8 

8 

4 

4 

4 

4 

4 

« 

« 

6 

8 

6 

B 

8 

8 

10 

10 

10 

10 

n 

11 

11 

11 

u 

11 

It 

11 

Vi:::::. 

11 

11 

11 

li:::::; 

18 

18 

18 

18 

18 

Itt 

15 

15 

15 

17 

17 

17 

17 

17 

17 

17 

17 

17 

W 

18 

lift 

Ifl 

IS 

SI 

31 

SI 

38 

31 

SI 

31 

91 

31 

31 

21  .  .. 

Malchon  Bros 

A.  ScliuUi? 

1  9d  Avenne 

45 

45 

4A 
46- 

48 

48 

40 

48 

48 

45l5 

4A 

48 

40 

46 

46 

46.6 

48 

47 

47 

47 

48 

48 

46 

48 

46 

44.8 

46 

46.6 

46 

47 

46 

47 

46.5 

47 

46 

46.5 

46 

4ajf 

47 
MJf 

4T 

47 

46 

46 

46 

46 

46 

46.6 

44.6 

44.5 

40 

« 

40 

4A.5 

46.6 

47 

46 

40 

46.6 

47 

46.6 

46.5 

4S 

46.6 

46 

46 

46 

46.5 

46 

47 

47 

45 

47 

46 

46 

46 

46.6 

S4 

W 
B8 
86 
•S 
SO 
•8 
93 
86 
S9 
88 
SO 
06 
SO 
99 

83 
81 
88 
88 
91 
9R 
SO 
88 
88 
84 
01 
SO 

ao 

86 
»4 

Wl 
80 

8S 
88 
W 

m 

RT 
90 

79 
84 
fM 
87 
79 
W 
85 
90 
88 
(H 
T7 
85 
85 
78 
89 
84 
84 
88 
81 
96 
06 
98 
88 
97 
79 
86 
81 
T7 
77 
98 
88 
86 
91 
86 
80 
80 
87 
BO 

116  ^^ 

US           ' 

m 

UB 
US 
114 
U4 
US 
US 

us 

114 
114 

i% 

116 

116    ^J 

US 

m 

lu  ^^H 
iso.^H 

190  ^H 
118   ^H 
114    ^H 
114   ^H 

ISI   ^M 
ISO  ^M 
uff  ^H 
116  ^^H 
114  ^^H 

ISO  ^H 

114   ^^ 

IU             1 

118             J 
lift             1 

ISO  ^M 

118  ^H 
188   ^H 

191  ^H 

116     ^H 

113  ^H 

US  ^H 
us  ^H 

119  ^H 

114  ^H 

138      ^M 

US  ^H 

IM    ^H 

ISB   ^H 

115  1 
ISI 

i»  i 

131  ^m 
us  ^H 
us  ^H 
us  ^H 

18S   ^H 

us  ^H 

118             i 
ISB 

IM  i 

U7  ^B 
is»  ^H 
lis  ^H 
us  ^H 

11  IplAveniw 

Ailam  Klttcr      

S38  R  Tfnnfitnn 

H.  Thl«I          ..  . 

28  ATrnnft  \ ,   .  .•. 

J.  D.  Lnhmen  Sl  Bros. 

JwLn  Otten                   

1B8  7th  Avenue 

lOG          "         

Tboma*  B.  CroUin 

810          ■'         

D.Flcken 

9TO           " 

C.  RadiT 

IIB           "          

H.  Barlach 

348           " 

W.J.  Acker 

t!             "          

Qoldf chmidt       .    . 

7S  Onoflvloh  ATeow. 

SOCbirtH 

KsnftnaD 

J.  W.  Birliroeder. 

38 fTiriftonher. 

n.  Rt'lnwrk 

170  WftTerlflv  Plac* 

H.  P.  Lnhre 

Kprlluir  &  Qrey 

Ml               "             

210SnlUTiiu 

Miclmi*l  BrtMuor 

4  Cth  Avenue 

A.  V.  Hrolth 

4th  nml  Corti'nHa. 

B.  JonmbiD 

MBflthSlrwt 

151  «th  Avomu». 

144  E.  HuatttuQ 

John  H.  StaHJ«« 

R.MtIkIoB. 

M.  Kohl     . 

175  Orchard 

16S       »•       

M.  JoImB  .... 

IT.  Stnrkt< 

365  Bloccker 

Hi'iikt^n  Jt  KOnlu 

368        ••      

H.  Kiiirler 

SOB        '•      , 

D.  SliMleiibunr.. 

BSSHndBon (,, 

J.  M.  Bradlcr 

Sa8  8thAvenDe 

K.  il.  Ti'woni 

680          " 

Job,  Ilnniien 

488          '•         

J.  C.  Ollt-ricli, 

478          **         

Fred.  WchartT 

400           "          

MiT.  Irf-ary     

1S6W  SOtli    

T.  nrtliiu 

J18         '•       , 

Smlih  J:  Son ,,    , 

R.  Kniifmuuu.,... 

871 

J.  Kflne 

m    '*    :;::::.!.::::::":: 

Btrc.  Yoantr...,, 

768          *»         ^ 

John  Dnnkitk. 

780          '• 

E.  (roht>en 

W.  Btitint^nkamp 

SOadAreime 

S7          '•         

R.  DlcrkJug....:. 

C3          •'         

lUeie  Broa 

FSSt.  Mark's  Place 

Peter  Boffrnann. 

9S  l#t  Avenne 

A.SchaltJB 

06           '•          

D.  RiiRinicl       ■ ,  . 

60           ••                

H.  MnhUlodt 

38           "          

H.  Vorrath  

43  Stanton 

0.  CV  Kdwarda 

076  8d  Avenuo 

D.  Donley 

010         "          

John  Deniilnc' 

SOS         " 

RHhuIi: 

08  l«t  ATmnfl 

K.  Oppcnholmor* 

118         "          

H.  Klenko 

146         '•          

199        "         

R.  Uannemamt 

Goo.  Frolicti 

IM         " 

■R.  Woffter , 

30S         " 

A.  Hplolman .,., 

890         '*           i  .  .. 

M.H.  Kampot 

wt         "         

Bn&M)  Si  Broi 

Ml          •' 

ZimmcrniAua 

8M3dATeniio 

aro      *'      

E.  C  StopplBtiB(;QD 

R  Wphreiibrrg 

861       ••       

an  Itt  Avenna. ...... ........... 

Brandift  ft  Kloe 

Job,  SrollU 

24»            •• 

Jnd.  Roflc 

180li8th 

M.  Omchledt 

IW  Avenue  A 

L.Ghick 1 

915          ••         

3811*330  WpBt 

J»meaR.  Woeb. 

Jn*.  Roluci*k 

183  AvenaoB 

R.  Landrodrt  

90R         "        

GrAonbanitt. 

SJR         " 

Q.  Pnnlon 

313 

H.  Bohlln 

851         "        

H.  &.I.  Tbid 

SOAvcDneA 

J.Ytvj 

9U         " 

ff 

• 

^■HH^^^I 

1 

■ 

" 

Oih  htl&to  Legal  Standard  ty 

i4T                                            ' 

rioMhing-iut  only — {Continusd.) 

^ 

1 

PATE  OF 
PUliCiUSE. 

dealkh. 

LOCALITY.* 

p 

115               ^H 
no              ^H 

iia             ^H 

118  ^H 

no         ^^^H 

119  *  ^^^H 

118  ^H 

114                       ^^1 

117  ^^1 
114                       ^^1 

iir.                 ^^M 
no                ^^M 
lis                ^^1 

113  ^^1 
111                ^H 

119  ^H 

^H 
iin               ^H 

118  ^H 
111               ^H 
110                ^H 
lift                ^H 
no                ^H 

110  ^H 
no               ^H 

119  ^H 

lis               ^^M 

114  ^H 

no              ^H 

lis               ^^1 
ns               ^^1 

^H 
^H 

119                  ^H 

lift              ^H 
^H 

114                 ^H 

114                       ^H 
188                     ^H 

no               ^H 
n«              ^H 
ns              ^H 
lis              ^H 

111  ^H 
ns               ^H 
m              ^H 

^H 

no                ^H 

ns                ^H 
lis                ^H 

no               ^^M 

113                   ^H 

n4               ^H 
lis               ^^1 
ne               ^^1 
no              ^^H 

no               ^^H 

419 
418 
4M 
41ft 
418 
417 
418 
419 
490 
481 
499 
498 
4M 
495 
498 
441 
449 
418 
414 
445 
4S8 
4M 
458 
486 

4Brr 

458 
458 
400 
481 
4%1 
488 
484 
4A5 

4m 

488 
4H» 
606 
M8 

an- 

60S 

008 

510 

All 

619 

616 

691 

699' 

688 

884 

59S 

688 

080 

680 

681 

589 

683 

684 

54S 

6U 

54i 

548 

M8 

M7 

5<S 

1 

g 

8«pt2 

18 

98 

98. .  .*  . . 

Jn|.Mitof«|«. ^ 

N.  Ro#«miioo 

STAveoBeA 

47 

47 

46 

4ft 

40 

4(1.5 

4«.5 

455 

47 

4R.6 

4« 

Mi 

4ft 

46.5 

47 

48.0 

4ft 

47 

47 

46.8 

40.6 

47 

48 

«T 

48.6 

47 

45 

4A.S 

45 

45 

48 

48.5 

48 

47JI 

47.5 

46 

4« 

45.8 

48 

445 

45 

45 

45 

44 

45.5 

46 

4ft 

45.5 

45 

4ft 

47 

47 

47 

47.5 

48 

48 

45.5 

46.5 

4iLfi 

47 

4fl.6 

4rt 

47.6 

47.5 

48 

48 

4« 

48 

4A.5 

47 

4fiJ! 

45 

44 

4U 

47 

81 
00 
M 
88 
89 
00 
01 
81 
80 
00 
83 
W 
87 
07 
00 
SS 
« 

ao 

as 

K7 

M 
80 

s 

88 

M 
00 

00 
98 
96 
M 
98 
96 

.  8rt 

•0 
84 
«0 
70 
M 
88 
88 

ee 

t» 
m 

84 
81 
90 
80 
99 
90 
98 
90 
S9 
68 
88 
•9 
88 
00 
87 
84 
M 

es 

86 

U 

86 
86 
86 
86 
83 

m 

84 
73 

95Av«inioB 

Chun  Pile  

M         "       

A.  Kmestner 

CS         " 

93 

W.  Mayer    

55    "     ;..;..!...!!.;!... 

98 

96 

n 

96 

97 

97...'... 

tr 

97, 

— —  Ixxlcrer.  ...a •••• 

00         " 

H.  Knift    , 

43AreitfU!C i..     . 

jKob  Belter 

CI          •• , 

87         "        

H.F.  Pctor 

Honnr  Muter 

170        ••        

108  Av(*nae  D 

TrllUnff. 

Klnketi             . 

108        "        

«     -    "::"::;i::":::!: 

S:::;;: 

80 

80 

80 

80 

8a 

Oct.    B 

6 

0 

ft 

ft 

ft 

ft 

ft 

12 

IS 

Ifi 

n 

IB 

15 

33 

98 

98 

38 

Nov.  9 

3 

3 

9 

« 

4 

4 

15 

13....... 

18     

IL  SborlAtls 

9B6B.Clh         

F.Boiiile 

fTjr.  Helm* .' 

90 Avenue D. .i. <....• 

819E.*9bL 

L>.  von  MOlIor 

980      "      '...,........ 

WoUmiT 

Fraoea  &  Cu 

Mb      ••       

«8     "      i 

tt7K.9lBt  , 

J.  U.  HnoHluiDp 

Strsuit  A  Cc* 

in  2d  Avpiino -...,. 

Wm.  lilpp 

47  Icl  Strt'et „.... 

M7K.17U1 

406   "  ! ;.,.. 

Alien  Kent , 

Rrlllr    

Utomm  oiir. » 

4(rr    »•          

A.  Bvdegcld    .           

400      •'            ..  ...                 .  . 

Perry t 

^— Schcnmuinn 

491      "      

48t      ■•      

—— BarUchtT 

486  E.  ISth 

WUllwa*...... 

8l9BoworT 

Clark 

'KE.Sd 

Auk.  Oaldo           

110   " 

— ^UlotiTich ..... 

116  "    

L.  A.  BoUch 

Mauor  A  Hcnnuui 

188   "    

118   "    

191    *'    

187   "    

Atirolmm  R<-'luhelin«r. 

8S9X.BonMao 

910  E]lsftb«Ui 

ThnttiA!!  Slurnhy 

m 

919        "        

Jf)hii  !>iK-TvtJ''Ia(re.... 

14  Prinre 

riiB*.  Bprg 

1TB  EUMbclh 

AaiTUfic  SchUlM • 

4iU  E  lIoTUton 

N  K  Bocae 

Lf^wio  aud  E  lIouRtutk 

J.  Oorcr ,. 

llSKidfic 

Chr.  Ntfvcjiin* 

140  Molt 

John  MoLdoplillu. 

0BS.4CI1 

13 

W 

13 

13 

15 

13 

15 

15 

16 

15 

Doc    3 

9 

IleiiryOlc 

148    •* 

Mueller  Jt  Enyiicr ,., 

Ilnnry  PKhrvnholfl 

148    "    

110    "    

Lowli  JoltDck 

160    ••    

>Inrca«  M)irt«n ,« , 

107  Graone.. .,,..,,,,, ,.., 

909       •*      

913  Worn t«r 

Marv  F**liclnf.   

llccrv  Utibnuiinn.. .,., 

Wni.  'Wetlemavor. 

908         "      

John  Marken 

WoMUir  and  Dloodcer 

Il«^nuiinu  Tti»clinuu:ber 

Wm.  Diai^l>ock 

178  WooBtcr  

KiW.  Hoattoa 

Crtifpiir  I't'nlor ,, 

143  LanrcDS 

188       " 

9 

Mary  Sheridan , 

KOT.95 

95 

95 

95 

95 

ss 

Clias.  H.  BU.hm*<?o 

J  R  rnior                .  . 

143  Prince 

199filceclLcr               .            .... 

An^stf!  Ziinoiormani) 

LfCwU  Detjotnauu 

Fred   Hrlno           ..            ,  * 

14DThompKin •« 

101  Prince 

I'flSniiWun    ..             .        ,, 

MrP.  Anil  Mnrml  ..    '__.__ 

111       •»       -,,.. 

99 '  H.  UitvomiVLT 

90     ...    1  Jiii'olt  \V.  l.iiltrri.     ..    

910         '        

91-J  Bleei-kor , 

3ti  i'amilro 

11  B«dTunl 

Dec.   9 

9 

3 

9 

3 

S 

JuHiio  Woll 

Jrtliti  Hrrnior 

lOOOniod 

ISSSprinK , 

MMrtinn;r  t^ullLvoa ,. 

IQ    "/^ , 

Niclt.ilrtH  It.H-l* 

C'lio*.  EKict'her 

Henry  UuHvukAmp 

86      "      , 

64      "      

74      " 

• 

us 


OUs  Mow  Legal  Standard  hy  Flashin^j-teat  only — (Continued.) 


1 

1 

DATE  OP 
PURCHASE. 

DEALER. 

LOCALITT, 

ll 

Si 

a 
p 

DM.   9 

» 

^ 

56 

10 

IB. 

IQ 

3U 

IB...... 

I* 

M 

Jftti.    T 

T 

7...... 

Htiury  JtiKPr 

PSOreiai* .,,.,..„ 

IfiTSprioic 

45 

«t 

47 

47 

4fi 

4fi.B 

4&^ 

% 

45 

Ha 

94 

78 
S3 
M 

PS 
U 

S3 

93 

110 

n8i 

1G4      " 

fiSi  Gveen  wicli 

MBWashlnBtoa 

lis 

6!V> 

.71- 1 

Win,  A.  Lcmltc..  .., 

Schemiuar  £,  JiqBch,.„„ 

John  ntiitidt...,..-* 

no 
116 

nnt 

SBMortan.r. 

lai 

John  Lahr$  **...,,♦...* 

Fftder,  OitcQ 

STMAdliou , 

BS  JftnliQi 

ito 
lis 

WT 

100  Hoonev^jlt. ,,.. 

M           **                                .     ... 

110 

fiU* 

Patrii-k  O'GrailL 

121 

Joseph  Pclkr. ,„ 

Uetiry  Bnibacl]Dr..P ..  ■*...*.. 
AndreiT  Tmljcrt 

4SEldri[Tge....... , , 

IGBFofiiyth..,.., 

131 
110 

r,n>i 

ilSK-ieth 

4«6      '*      ...., 

110 

m^ 

Met!ry  Slrt^r 

Jciliii  Farp.i\ ,... 

lii 

fl^rl 

«*  '■  • 

110 

r 

Table  III.— Oils  below  Legal  Standard  by  both  Tests. 


1 

BATE  OF 
PUHCHAiiEL 

BEAT.EH. 

lOCALITT. 

Is* 

li 

« 

1 

..     .. 

40  E.  Broadway, 

49 

4a.o 

46.J1 
47.S 
4S9 
47.9 

sa.a 
4a.7 

A13 
47.4 

4H.B 

4«,1 

4e.4 

45.A 
4A.» 

4A.0 
46.1 
4fi,a 

4a.t 

45.1» 

4SS 

4a* 

45.6 
44.S 
4&7 
43.T 
4(t.» 
45.8 
4«.l 
45.« 
4A 

45,3 

43,S 

4(i 

44.6 

4RJ 

4fi,8 

ss 

46 
45 
45 
4«4 
4fl 
SI 

6a 

53 
M 
57 

cs 

i» 
w 

00 
SB 
SG 
69 
69 

w 

Tl 
■ft 
71 
Ti 

« 

78 
74 
74 
75 

78 
77 
77 

77 

77 
77 
TT 

IS 

tt 

ti  BnrArti  Strc^L ,.,...,. 

44 

% 

■■ 

494  Grand 

ea 

4           „     .. 

®l  W.  44th... 

CO 

Ti           ..      .. 

300  Ctb  AviiaaL'  ,, 

6s 

'i^.    ::  :: 

47  HouKon ,,. 

SlftCimal 

6  1        .... 

RMSd  .\Tc;noi'.     ..     . 

Vi 

!l    '           ..       .. 

l.aseSd  AFi;Dqa.,..,„, 

OS 

ll)  '           ..      .. 

164  AvcDDC  C. .  . 

61 

11    1           ,.       ,. 

OPtke 

61 

VI           ..     ,. 

IW  Avonce  D. . , 

io<t 

l-l        ..    ., 

HfiATth  An-nuD 

100 

i:t        ..    .. 

nrj  Division , 

1^        ..    ., 

665  Ptb  AvoDUB, , . , 

TBS  1 4l  AvL'Jiae    .   .     . 

7S 

in        ..    .. 
ai  1      .... 
SI  1       ..     .. 
^\      .... 
w        ,.    .. 

93           .,     .. 

IWDtv^loD 

Ill  Mg3bi;rry ..,,. 

aOfl  iSth  Avcnao . . . , 

10th  AvtTiiK?  flna  MlH  Btreot 

OSSethATcnnj..... 

4&tadATganii 

n 

ST 

S3 
M 
SB 

m            ..     .. 

21  Mfltt 

SO 

103 

lis 
lot 

S'    ::  :: 

ay        .... 

»)  1      ..    .. 

SW  tirand.,,,.......... 

63  E.  Broadway 

l^Caaal. .............. ......... 

4B  prince 

31  1        ..     ,. 

TiQ  Ut  Avuimi:> 

9S 

a-i  1       ..    .. 

fl4l2«l        " 

m 

108 
M 

fbt  1       .... 

4S7  Orttn^. 

DM        ■■     ■■ 

l*D17  3d  Avyinid 

E3           ->     .. 

l,3fll  Brtjsdway 

VI 

Sit           .,     .. 

5  CbathAin  S^ioare           .  . 

m 
lot 

M 

TOT 

39 

IJWOSd  ATCnun 

^3  BowcrT 

4(f 

311  Avenue  B. 

41 

R90  Ud  Avenue ... 

49 

74734        '*       , 

lOS 

•1ft 

4097111      "*        

IM 

44 

87Mott 

ica 

l-i 

aOftBowerr .. 

40 
41 

HI  Mercer- 

T53  lUh  AvcnoD , 

108 

OiU  heJoa  Legal  Standard  6y  both  TfU.—iContinu^ifUS 

1 

/^^l 

c 

DATB  OF 

i>i;bcuase. 

DEA 

LER.                                   LOCAUTY. 

fi 
t 

i. 

1. 

I| 
1' 

80 
109 
104 

W 
1(15 
100 

im 

101 
103 
100 
lOS 
104 
101 
lOQ 
100 

so 

91 
107 
106 
108 
44 
48- 
48 
48 

oa 

108 

1« 

08 
97 
100 
W 

8 

05 

00 
98 

106 
96 
91 

107 
00 
90 

106 

m 

100 
108 
108 
04 
108 
101 
87 
flO 
TO 
68 
90 
00 
88 
flO 
104 
90 
104 
IfB 
108 
108 
75 
108 

78 

80 
91 
08 
107 
108 
98 
106 
106 
101 

48 

49 
BO 

8 

H 

88 
« 

m 

s 

71 

•ra 

78 
78 
60 
81 
88 
88 
84 
88 
86 

m 

86 
80 
91 
01 

98 
94 
96 

98 
91 
98 
99 
100 

^ 

108 
101 

108 
108 
lOT 
lOB 
110 
111 
114 
115 

^  lie 

■  in 

■  118 
110 
190 
191 
199 
181 
194 
198 
198 
M7 
198 
181 

184 

l«t 
186 
187 
188 
140 
149 
144 
14» 
^14ft 

>•       * 
>■      •• 

\\  v. 

..    .. 

;;   " 

.   .. 
..   .. 

Jiiiy'ao:.... 

Aujf.  9 

July  81 

31 

Ang.  9 

A«*-  J 

i.'.'.'.W 
0 

9 

9 

9 

9 

9 

9 

18 

18 

•    !!::::: 

18 

11 

n 

H 

19 

•• 

•■ 

" 

Cor.  7th  ATcnno  and  ITlh  Btreefc. 

40  Houston 

IBft  Ooerek ^ 

74  3d  Aveouo _............ 

48.4 

48.6 

40.8 

4S.8 

48.7 

45.9 

40.8 

40.9 

48.7 

40.1 

48.4 

4fi 

44,7 

4B.1 

4fi 

4r.9 

48.9 
46.9 
48.8 

4aj 
to 

873 

41 

443 

483 
443 
44 
443 

45 

89 

71 

103 

4R.6 

46 

48 

40 

483 

46 

803 

443 

48 

45 

44.6 

40 

46 

453 

48 

48 

46 

46 

TO 

TO 

473 

46 

48.5 

*7 

403 

47 

48 

47.B 

47.5 

47 

493 

«9 

88 

88 

473 

47 

483 

4A.5 

48 

47 

47.6 

48 

T8 
78 
78 
78 
70 
TO 
79 
80 
80 

m 

81 

H 

» 
80 
88 

m 

9D 

^' 

78 
00 

or 

87 

T9 

s* 

78 
77 

3 

7H 
00 

« 

80 
80 
HI 
77 

78 
tt 
81 

m 

m 

00 
00 

m 

88 
90 

76 
68 
83 
81 
80 
88 
BO 
78 

Cor.  7th  ATcnnc  and  10th  Street. 
180  8lh  Avcnnc 

0I99d        ■' 

118  Mercer 

'40  Avf^nao  II 

'45Mott. 

lOeMaltwrrr 

M9  0ih  Avtfone , 

iwad       "       , 

57Dlvl*lon    ■■*•■. ••*•■•■ 

IOOmUi  Avcoas.....,, .,.,. 

g92tOtb     "       

eagjM        "          — .^. 

8089d       "       

M09d       "       

i.VSO  Grand 

1  77  W.  Howtton 

i40E.  Broadway 

9  Pike .7. 

1 144  ATpnno  A. .,«, 

1  ^''4  Bf»ex 

64  K.  EltMivton 

1  184  Norfolk 

70  Bayard 

BlGQrand 

..              18  BooioTtll 

aOEIni 

80Lndlow 

96CaDa1 

88  41K  WUtlanubarvb 

19  Orrenwich ,". 

'iVQlfll  ArcQQe *...... 

l49Eldrldir« 

4SCIIotOD 

989W.  Ifilh. ^ 

808Monrr>r 

Oraod  near  Ccntrt}.. ............ 

75DI\i*I*in 

88(IE.4f»h 

489£.lllh 

,,             418ad  Avunn0. ■■.... •(.. .■■.«••■ 

..  .                     — Faltuu 

6«ttle . . 

101  BadMm 

818  Sprloff 

818 

908  W.  9^h 

OoddftM 

Mnmu . . 

R.  75tli,  t)vt.  lit  A  9d  Atoddm... 

408W.96(b ,., 

loaw.ioth ^ 

Kelly.  A* 

McFnrUt 

Mn.  HalllfBD 

Rlcbanl. 

J.  n.  Brown. 

LnyarET* 

W  Bllaw. 

Schroall. 

J.  r.  Ilauraai 
T.  Warbartoi 

U.  Bodgon.. 

JtihnFareda 
Jamen  Rorko 
J.W.  8IOU,. 
O.  J.  Rode  . . 
WiUiani  E.  B 
BLWlUit.... 

TOt    118  Maiden  LaiM 

9MW.  Hooaton 

901  Varick 

.Agent        ..    BaDkandWi>at 

..^ T7  Water.Brooklyn.,., 

44Mabi.          "        

9York.            "        

7  Pro»poctj       "         

Fmnt  A  Wafbtnsion.Bruuklyii.. 

1 Mahi  A  FruDi, 

1 HBCourl.                             " 

Cumbcrlurid  St.,  bet.  Park  and  1 
• Myrtle  Avfniii-K.  Brooklyn...  i 

DoffleldSl.  A  MyrlIeAT..frkIyD. 
iflcj  Scbormorhtd-u,                 "    .. 

Dckall)  ^t  Ha<l!>^n  Ars.,       "    ,. 

f 4WAU«oilcSlrve(,               "    .. 

A  Co 288  Fulton  Avcnce,                " 

IJBR8Browlway 

888 (old number) 8th  Areuae..., 

entoB 680  ^h  ATenue. 

MOBth        "      

L 

90 

• 

^^^^^^PH              Oil»  heUuf  Legal  Standard  hy  Uth  TtttU.— {Continued,)           ^^^| 

■  1 

DATE  OF 
PUBCHA8B. 

DEALER. 

LOCALITY. 

1^ 

^^^H            149 

^^^1             300 
^^^1              3U3 

^^^H            81U 

^^■^ 

^^^V           814 

^^H           837 

^r                    S49 

■  8S0 
^1                      861 

^M                       852 

^M                       880 
^1                       981 

■  38S  ' 
^1                     804 
^1                       aH5 

■  8M 

^m              am 

■  SHO 

^m                      380 

li 

la 

ifl!  .";!.* 

18 

30 

18 

Ifl 

10 

00 

M.  Moore 

1  948  611)  Arc  nue    

48 

47 

40 

40 

40.5 

47.fi 

46.fi 

47.5 

47.0 

« 

47 

S 

47.6 
71 
#1 
47 

70 

47 

47 

47 

47 

47 

47 

46 

48.5 

40 

46 

40 

48 

47 

47 

47 

47 

47J 

49 

46.5 

CO 

46 

47 

47.5 

46.8 

40-5 

46 

48 

4f>Ji 

476 

46JS 

40 

60 

70 

09 

47 

47 

60 

46 

47 

4T 
47 

47 
41) 

4r> 

47 

47 

70 

4S 

47 

46.5 

4U 

48 

46 

47 

48 

47 

47 

47 

81 
88 

78 
70 

m 

78^ 

80 

80 

80 

84 

S 

78 
88 

S 

t 

78 
78 
00 
85 

84 

85 
88 
78 
80 
70 
80 
TO 
77 
80 
88 
86 
70 

81 
74 
8S 
78 
88 
78 
8S 
7B 
79 
70 

70 
79 
Tfi 
76 
77 
71 
88 
80 
80 
70 
80 
70 
78 

78 
77 
05 
88 
76 
80 
78 
70 
77 
70 
80 

108 
YOB 
lOS 

& 

urn 

1 

s 

MB 

IM 

MS 
IM 

IM 
IM 

IM 
1« 

00 
IM 
IM 
IM 
MB 
IM 
MB         I 

lor^l 

imH 
i«  S 

90    ^ 

ioi 

IM 
IM 
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PROSECUTIONS. 

Tlic  Attorney  of  the  Board  was  directed  to  commence  Buita  a^inst  thoao 
who  were  found  to  sell  oil  below  the  staiidards  of  wifoty  fixed  by  the  ordinnnoe, 
and  aboQt  one  hundred  cases  were  made  out  and  tned  before  one  of  the  Civil 
Jueticea.  But  ?ii8  Honor  finally  threw  them  r11  out  of  court,  without  giving  any 
opinion  upon  tliem.  The  T^oard  has  <iireoted  that  the  easea  bo  appealed  to  a 
higher  court.  At  present,  therefore,  tike  sale  of  dangerous  kerosene  is  not  in 
any  way  prevented. 

IWESTIGATIONS  BY  THE  FIRE  COMMISSIOXERS. 

Soon  after  the  publicatio!»  of  the  results  of  the  Jnvcsti^tiont\  made  by  the 
officers  of  the  Board  of  Health,  the  Fire  Commisaionera  caused  about  three 
hundred  samples  of  kcroscno  to  be  purchiwed  and  tested,  with  results  in  every 
way  in  accord  with  our  own.  Nothing,  however,  was  ever  done  by  them  to 
prevent  the  sale  of  the  dangerous  oils. 

ACCIDENTS. 

The  terrible  aeeidents  eontinao  to  occur,  thou^rh,  since  the  public  has  been 
80  cjirnostly  cjmtioned  by  the  Board  of  TIeftlth,  they  do  not  seem  to  occur  as 
frequently  as  formerly.  Several  heart-rending  accident*  have  occurred  in  the 
Metropolitan  District  during  the  past  year, 

I'lre-Marshal  Brackott  reports  during  the  year  ending  October  31,  1869 — 

TotJil  fires  in  New  York 013 

Fires  cansed  by  kerosene 98 

This  is  equal  to  seventeen  per  cent  The  damage  to  property  by  the  kero- 
sene fires  was  1^72,720. 

In  Brooklyn  during  the  same  period — 

Total  fires 311 

Fires  caused  by  kerosene 3 1 

Equivalent  to  ten  per  cent. 

During  the  year  1869  1  cut  from  the  one  morning  and  one  evening  paper 
which  I  reijularly  read,  the  records  of — 

Deaths  from  kerosene  accidents 52 

Serious  injuries 50 

Slight  injuries 6 

Total 108 

In  37  cases  tliere  was  considerable  damage  to  property ;  in  11 ,  slight  damage. 
One  notable  featnre  of  these  accidents  is  the  fact  that  the  victims  are  gen- 
erally womcD  or  ebildren. 

LEGISLATION. 

The  subjert  of  dangerous  kerosene  is  receiving  considerable  attention 
wherever  this  cheap  and  beautiful  material  is  in  use. 

In  1807  the  LA-gislalure  of  Maine  passed  a  general  law  regulating  the  sale 
of  kerosene^  which  wan  amended  in  1808,  No  oil  or  bnniing-tluid  can  bo  sold 
in  the  State,  unless  it  will  stand  a  fire-test  of  at  least  1 20*  Fahrenheit,  ' 


Tho  following  is  an  abstract  of  tbe  law  above  referred  to,  and  which  U  now 
in  force  ia  that  State  : 

Section  1  relates  to  the  nppointmcnt  of  inspeclors  in  every  citj  and  ton^u  of  2:,000  inhab- 
itants or  orcr,  whose  Outics  it  sliall  be  to  inspect  all  such  burning  oils  and  fluida,  uul  cause 
eftch  vessel  or  chaV  to  be  mnrlied  with  date  of  iospcotioo,  degree  of  fire-test,  and  inspector** 
natuu. 

Section  2  rt'lutes  Co  the  marking  of  coftkn  of  innpeeted  oil  as  unsafe,  and  deEnes  tbe  ptmish- 
meot  of  ditiliunesl  inapcctors  br  a  $!i()0  fine  or  six  months*  imprisonment  in  the  couutv  jalL 

Section  ^  n^lalea  to  imperative  requirement  of  the  law  that  the  mnnufiicturer  of  aach 
oils  and  fluids  ghall  cause  everr  cofk  or  vuijsel  (o  be  [inspected,  and  tlic  fire-test  nuirked 
thereon,  as  deniatideil  by  Bcction  first.  If  anr  one  (^ball  make  or  eeU  any  uninspected  oO  or 
fluid,  or  any  marked  une&fe,  be  shall  be  punished  by  &  fine  of  $500  or  rIk  months  in  the 
county  jail. 

Sectinn  4  relates  to  the  same  points  ns  in  Bection  three,  except  it  applies  the  law  to  aellera 
aa  section  three  doefi  to  manufacti.iren«,  who  are  also  Belters. 

Section  5  declares  all  prosecutions  under  the  second,  third,  and  fourth  sootions,  ri»U  bo 
by  indictment. 

Section  C  relates  to  the  power  of  Bcleetmcn  of  towns,  and  the  mayor  and  aldcnncn  and 
police  of  cities,  to  examine  all  oiU  and  cause  them  to  be  inspected,  and  when  the  law  ia  rio- 
latad  to  enforce  the  prosecation  of  offenders. 

Section  7  declares  the^date  of  the  law  takiag  elfect  on  and  after  Juiw  1,  1867. 

Two  or  three  bills  have  been  introduced  into  Congreai>i  but  I  believe  it 
been  decided  that  the  matter  can  be  regulated  by  the  Stale  or  municipal  author- 
ities only.  In  February,  1870,  a  jreuend  order  was  promulgated  from  the  War 
Department,  which  provides  that  htTeafler  no  volatile  oils  will  be  issued  or  uaed 
for  iiUmunatinf;  purposes  at  military  posts,  and  all  varieties  of  coiU-oU  will  b« 
regarded  as  volatile.     In  goiicml,  lard-oil  will  be  Bupplied. 

In  England,  as  early  as  1862,  a  "law  was  enacted  by  Parliament  reguUting 
tlie  safe-keeping  of  petroleum.  This  law  fixes  the  test  by  pronouncing  all  oils 
daiigoroua  which  ^ive  off  an  mjianinmble  va/)&r  at  a  temperature  of  lest  than  om 
hundred  degreeM  of  tlit  FahretiJieit  thermometer. 

In  1868  the  act  was  amended,  and  the  following  schedule  of  dircctionB  f< 
applying  the  test  was  inoorjjorated  in  the  amended  law : 

mnxertovs  rem  Arevrwa  Tna  rLAsntyo-Ticar  to  samples  or  rKTaoi.xrii-oiL. 

The  reaaci  which  is  to  hold  the  nil  ^Imll  be  of  thm  Hheet-iron  ;  it  shall  be  two  inches  deep 
and  two  inches  wide  at  the  opening,  Cipeiing  slightly  toward  the  bottom ;  it  shall  hare  i 
flat  rim,  with  a  raised  edge  one-tiunrtorof  au  Inch  high  around  the  top;  it  shall  be  supported 
by  this  rim  in  a  tin  vesBcl  four  inches  and  a  half  deep,  and  four  and  a  half  inches  in  diame- 
ter; it  shiill  nlso  liuva  a  thin  wire  stretched  across  the  opening,  wiiich  wire  shall  be  so  fixnl 
to  the  edge  of  tbe  vessel  that  it  shall  be  a  quarter  of  an  inch  above  the  surface  of  tbe  flat 
rim.  The  thermometer  to  be  used  shall  have  ii  round  bulb,  about  liatf  an  inch  in  dtatneter,, 
and  is  to  be  graduated  upon  the  scale  of  Fahrenheit^  every  ten  degrees  occupying  not  ktt 
than  hdlf  an  inch  upon  the  Houle. 

The  inner  vos*iel  shall  be  Blled  with  ihe  petroleum  to  be  tested,  but  care  must  be  taken 
that  the  liquid  does  no*  cover  the  flat  rim.  Tbe  outer  vessel  shall  be  filled  with  cold,  or 
nearly  cold,  wuter;  a  dinnll  flame  ^hiill  he  applied  la  the  bottom  of  the  outer  tcbscI,  and  the 
thermometer  sliall  be  in^erled  into  the  oil  so  LbaL  the  bulb  stiall  be  immersed  abont  one  and 
•  half  inches  beneath  the  surface.  A  screen  of  pasteboard  or  wood  shall  t>c  placed  round 
the  apparatus,  and  )«haU  be  of  such  dinieniiioua  as  to  surround  it  about  two<thirds,  and  to 
reach  several  inches  nbove  the  level  of  th*^  vessels. 

When  heat  has  been  applied  to  the  water  until  tlie  thermometer  luu  risen  to  about  ftO* 


I 


455 

Ffthrcnlieit,  a  rery  small  flaroo  shall  bo  quickly  pasaeil  across  the  surface  of  the  oil  on  a  Icret 
with  the  wire*.  If  uo  pale-bluo  flicker  or  fla^^h  is  produced,  the  application  of  the  flame  is 
to  bo  repeated  for  every  rise  of  two  or  three  degrees  in  ihe  themiometcr.  When  the  flashing- 
point  has  been  noted,  iltc  test  shall  be  repeated  with  a  frotsh  Mainplc  of  the  oti,  using  cold,  or 
nearly  cold,  water  as  before ;  withdrawing  the  source  of  heat  from  the  outer  vessel  when  the 
temperaturo  approaches  that  noted  in  the  Scat  experiment,  and  applying  the  flume*test  at 
every  rise  of  two  degrees  in  the  thermoinctcr. 

Tbe  provisions  of  the  prcst'ut  law  are  not  considered  sufficiently  stringent, 
and  it  is  said  Parliament  will  now  amend  the  law  of  1668. 


KKW  YORK   STATE. 
The  following  bill  is  now  before  the  State  Senate ! 

aw    ACT   TO  mOVlDK  AGXlSSt   UUIOBKItl    aCCIDnTS    IX   TBE   OITIKI   Or  VSW    YORK   AUD 

BR00U.T2r. 
Tfu  Peopte  of  the  Slate  nf  New  York^  represented  in  Senaie  emd  Amtemhly^  4o  enact  tu  yb/Zom.* 

Hectio:(  1.  It  shall  not  be  lawful  for  any  person,  Ann,  or  company,  in  the  cities  of  Xew 
York  and  Brooklyn,  to  deal  in,  sell,  or  give  away,  iny  refined  petroleum,  kerosene,  or  other 
burning-fluid,  at  retail,  or  in  less  quantiiics  than  flrc  barrels,  for  illuminating  purposes  iu  any 
dwelling-house,  store,  shop,  restaurant,  car,  coach,  or  other  vehicle,  unless  8uch  article  shall 
stand  a  fire-test  of  not  less  than  one  hundred  and  ten  dcgTcc»  (110")  Fahrenheit,  bs  Indicated 
by  the  most  improveil  pyromet<;r.  No  periwn,  6rm,  or  company,  shall  deal  in,  sell,  or  give 
away,  any  refined  petroleum,  kerosene,  or  other  bnmin;;-fluid,  without  taking  out  a  license 
therefor,  which  licemtc  shall  be  granted  for  one  year  by  the  mayor  of  the  respective  city, 
upon  pa^Tnent  of  the  sum  of  ten  dullnre  for  each  license,  a  certificate  of  which  shall  contain 
tho  name  of  the  pcrMh,  firm,  or  company,  and  tbe  precii^e  pUce  at  which  the  business  is  to 
be  carried  on :  tho  certificate  shall  bo  po.^ted  in  some  con<*pieuous  place  upon  said  premises. 
The  fundd  i^  collected  vball  be  dejiosited  in  the  City  Trrasury, 

SEcrrioN  2.  The  Havor  of  the  City  of  Xew  York  shall,  within  ten  daya  after  Ihe  paasago 
of  tluK  act,  ap]>oint  three  Inspectors,  and  the  Uayor  of  the  City  of  Brooklyn  shall,  within 
the  same  time,  appoint  two  Inspectors.  Tbe  Imtpector  islmll  hold  office  at  the  will  of  the 
Mayor,  »nd  ^hall  receive  an  annual  salary  of  not  more  than  three  thousand  dollars,  pavabla 
from  the  funds  derived  from  the  issue  of  licenses,  in  monthly  payments,  by  order  of  the 
Uayor  upon  the  City  Treasurer.  U  shall  be  the  duty  of  the  Inspector,  when  called  upon  by 
any  vender,  parcbauer,  or  other  reputable  person,  or  whenever  he  has  good  reason  to  suspect 
any  vitiation  of  the  pcovisiona  of  this  act,  to  inspect  and  test  any  refined  petroleum,  kcro> 
seoc,  or  other  bunilng-fluid,  by  tho  most  improved  instrument.  Tho  Inspector  shall  bo  en- 
titled to  receive  from  the  person  at  whose  reciuest  he  shall  make  such  examination,  the  sum 
of  twenty-five  cent^  for  each  cask,  barrel,  can,  or  other  vessel  inspected.  Frc>m  the  sums  so 
collected,  tlio  luspeetor  shall  he  paid  for  expenses  incurre<l  in  carrying  out  the  proritiions  of 
this  act,  and  the  remainder  shall  be  paid  over  to  (he  City  Treasury. 

Section  3.  Any  |>cnton  violating  any  of  Ihe  proviMiuns  of  this  act  shall,  upon  complaint 
of  tbe  Inspector,  bo  subject  to  arrest  by  warrant  of  Court  or  Magistrate,  and  shall,  upon  trial 
and  conviction,  pay  a  penalty  of  not  less  than  one  hundred  dollars,  and  not  more  tlion  five 
haadred  dollar?.  And  in  case  death  endues  from  any  violation  of  the  provisions  of  this  act, 
tbe  party  offending  shall  be  deemed  guilty  of  a  felony,  and  subject  to  a  fine  of  not  less  Dian 
one  thousand  dollars,  and  not  more  than  five  thousand  dollars,  or  imprisonment  for  not  le^s 
than  one  year  uor  more  than  five  years;  Ihe  fines  to  be  paid  Into  the  Treasury  of  the  city 
where  such  conviction  shall  be  had. 

Srction  4.  This  act  shall  lake  effect  imraedintcly. 

There  are  several  very  serious  objections  to  tins  biU,  and,  while  any  law 
which  is  intended  to  control  and  regulate  the  sale  of  kercsene,  should  recciro 
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the  lioarty  suppoit  of  nil  ^^d  citizens,  it  is  to  he  toped  this  1»ill  will  receive 
80mo  iniportant  nracndiiicuts  before  it  become*  «  Uw. 

1.  It  should  be  made  cf<»ueral  It  fihould  apply  to  every  city,  towo,  and 
villngo,  in  the  State.  It  h  Rpccially  needed  in  tlic  country^  as  every  one  there 
is  compelled  to  burn  kerosene,  oficu  without  any  choice  of  dcalere  from  whom 
to  purohiise  it. 

2.  The  buminf/'test  is  not  the  best  tent;  i\w  flrtsking-test  is  the  one  that 
should  he  exolusivoly  relied  upon  in  testing  oiU.  The  aceident*  arise  generally 
from  the  vapors  wliieh  escape  from  the  oil,  and  which,  by  minjjlinpj  with  the  air, 
])rodu[.'e  explosive  mixtures.  Two  or  thn'e  per  fent,  of  naphtha  mav  make  an 
oil  hijrhly  dauijorouj*  in  tliis  re-spect,  s*:)  that  it  will  flash  helow  lOU*  F.,  and  yet 
its  buruirifr-point  may  be  above  110°  F.  Two  hundred  aud  eii^bty  of  the  upe- 
cirncna  whi<*h  wc  tested  would  pass  for  safe  i»ilH  under  this  law,  and  yet  every 
one  of  llioni  flashed  below  100^  F.^  and  was  liable  to  produce  jui  explosion. 
The  Knr^di-h  Uw  relics  entiivly  upon  the  rta^hinu^-point,  wliii-h  is  fixed  at  100°  F. 

In  i?ectiotj  I.,  the  foliuwingwordft  should  be  ehan<j;ed,  "««/(?««  swrA  or  fiVfo 
shall  staitd  a  fire-test  of  not  less  than  one  hundred  and  ten  degrees  (110*)  F^ 
as  indicated  hy  the  7?iost  apjyroi*ed  pyrometer ^"^  and  made  to  read  *^  wliieh  shall 
evolve  a  comhustiblf-  vapor  at  a  temperature  below  one  hundred  (100°)  degrees  of 
the  Fahrenheit  thermometer^ 

3.  The  f-tllowing  provision  fihould  be  rncltided  in  the  law:  '*i(  shall  not  be 
hwful  for  any  jtersoit,  finn^  or  comjjany^  to  deal  In^  sellj  or  give  away  any  petro- 
leum, or  product  of  petroleum,  kerosene,  or  other  oil,  wliioh  emits  a  combustible 
viipor  at  a  temperature  beb^w  (100')  one  hundred  do;jrees  of  the  Fahrenheit 
therttiotneler.  except  eiudi  paekaj^u  of  the  w*ine  be  labelled  in  clear  and  distinct 
characters,  *  highly  dangerous,  liable  to  explode  below  100^  Fahrenheity*  And 
it  shall  not  be  lawful  to  label,  mnrk,  or  dispose  of  sncli  article  imder  any  name 
which  can  lead  persons  to  t;iippo.se  that  It  is  Intended  for  burning  in  lamps. 

4.  Three  inspectors  arc  entirel}'  unnecessyiry  for  the  city  of  \ew  York.  Tlie 
positions  would  soon  becouic  mere  sinecures.  It  would  not  be  necessary  to 
cntoree  the  law  h  di>zen  times,  to  fine  a  few  dealers,  and  send  one  or  two  to 
prison  fnr  from  one  to  five  years,  to  dri\c  danpcrous  kerosene  entirely  out  of 
the  market.  An  inspector,  if  he  knows  bis  business,  can  easily,  M-ith  one  assist- 
ant, teat  in  the  most  careful  manner,  thirty  or  forty  samples  a  day  ;  or  say  teu 
thousand  per  annum.  I  am  confident  five  hundred  or  one  tlu'usaud  tests,  if  the 
law  was  proporlv  enforced,  Wiiuld  drive  the  unsnfc  oils  cntircly  out  of  the  State. 

5.  Tlie  law  aeenis  to  make  tlio  prosecution  of  offenders  entirely  optional 
with  the  Innpector,  for  it  says,  Section  III.,  **any  person  violating;  any  of  the 
provisions  of  tins  act,  shall,  upon  complaint  of  the  Inspector,  be  subject  to  arrest 
by  warrant  of  court,  or  magistrate,"  etc. 

Thisi\ill  be  a  very  dangerous  power  to  put  into  the  hands  of  the  inspectors 
It  will  give  them  nn  oppoHunity  to  test  oils^  and  to  compound  felonies  without 
limit,  in  the  quietost  and  most  protitablc  manner  [lossible. 

Tbe  law  should  be  made  jreneral,  ht  the  crime  be  defined^  and  then  let  every 
one  be  entitled  to  enter  a  complaint,  and  simply  require  proof  as  to  the  Sashing 
fU*  the  oil  below  100°  F.     Every  one  should  be  cutitlcd  to  come  into  court  and 
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prove,  by  competent  experti*,  tlie  danj;erousi!liaracter  of  the  oil.    Tlic  Inspectors 
should  not  constitute  tlie  mily  pro-ieeiitors,  nor  tlie  only  eornpetont  witncs-ws. 

We  want  a  Inw  which  will  give  us  the  fullest  protection  against  kerosene 
accidents ;  and,  especially,  do  we  desire  to  avoid  placing  any  person  in  a  place 
so  thickly  beset  with  totnptatiohs  aa  the  office  of  an  inspector  undor  the 
projjoaed  bilL 

TESTING   KEROSENE. 

The  operation  of  tcstinj^  kerosene  ia  very  airaple.  It  is  merely  as- 
certaining the  temperature  at  which  the  oil  evolves  an  inflammable  vapor, 
the  Jtathinff-pointf  and  the  tomperiituro  at  which  the  oil  tjikes  fire,  the 
burning-point.  lint  when  T  say  the  operation  is  very  simple,  I  do  not  mean  to 
say  that  any  person  is  ijualifieU  to  make  the  test  iu  a  reliable  manner  until  ho 
has  been  properly  instructed.  In  careless,  ignorant  hands,  results  mny  deviate 
twenty  or  thirty  de^ees  from  the  truth;  while  in  skilful  hands  a  mar<Tin  of 
four  or  five  degrees  will  cover  the  most  divergent  results. 

1.  A  suitable  apparatus  is  required;  the  tester  doscribinl  in  the  schedule  of 
the  English  patent  law  is  a  very  good  one;  the  opeti  teat^  of  J.  TogliubuG  is  a 
very  good  iiistrnnK'nt,  hut  shovdd  be  protected  from  currents  of  air,  when  in  use, 
by  a  screen.  The  chtcd  tester*  or  '*  pyromatir^^  I  consider  very  unreliable,  as 
the  mass  of  metal  which  is  exposed,  is  very  liable  to  become  heated  by  tlio 
burning  vapor,  after  the  flushinij-point  has  been  reached.  The  result  of  this  ia 
the  igniting  of  the  overlicatcd  petroleum  at  the  surface,  long  before  the  ther- 
mometer records  its  actual  tomperaturo.  I  have  seen  the  oil  ignite  while  the 
flicrmomi'ter  stood  twenty  degrees  below  its  proper  burning-point. 

2.  The  oil  should  be  heated  very  slowly;  a  test  ehould  never  be  completed 
in  less  than  fifteen  nienutes,  and  wdien  the  oil  (lashes  or  burns  but  a  few  degrees 
from  the  standard  tcmpL'ratui*e,  it  is  hardly  safe  to  spend  less  than  twenty-five 
to  forty  minutes  in  raising  the  temperj*tnre  of  the  oil  to  the  flashing-point. 
Whenever  the  test  is  to  be  used  in  a  i>roRecution  against  the  dealer,  it  should 
be  duplicated  w^ith  special  eare.  The  length  of  time  occupied  depends,  of 
coarse,  on  the  »ize  of  the  flame  beneath  the  tester, 

S.  The  thermometer  should  not  descend  far  below  the  surface  of  the  oil ; 
if  the  bulb  is  well  covered,  it  is  sufficient.  There  ia  often  a  difl*erence  of  a 
number  of  degrees  in  the  temperature  of  the  oil  at  diflferont  depths.  It  la  well 
to  stir  the  oil  before  applying  the  flame, 

4.  Core  should  be  taken  in  making  the  test  to  dbc  a  very  small  flame  for 
tr}Mng  the  oil.  I  have  used  with  entire  satisfa^.tion  a  minute  gas-flame,  burning 
from  a  glass  tube  drawn  to  a  fine  point;  as  this  ia  attached  to  a  burner  by  a 
rubber  tube,  it  is  perfectly'  flexible.  This  flame  should  not  be  llinist  ajjninst 
the  surface  of  the  oil  in  making  the  flashing-test,  as  it  might  by  heating  the  oil 
cause  it  to  flash  a  number  of  degrees  below  the  proper  point. 
Respectfully  submitted: 

C.    F.    ClIAXDLER,    Ph.  D., 

ChtmUt  to  tht  Metropolitan  Board  of  Health, 
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THE  GAS  NUISANCE. 


REPORT  OF  THE  CITEMIST  OF    THE   BOARD  ON  GAS  PURIFI^ 
TION,  AVITH  A  UISTORY   OF  THE  GAS  NUISANCE  IN 

YORK. 

Colonel  Emuons  Clark,  Secretary  of  the  Metropoliian  Board  of  Health. 

Sir  :  Id  answer  to  the  resolution  of  tlic  Bonnl  of  Health,  directing  the 
Chemist  to  make  a  statement  in  extenso  of  the  methods  of  purification  employed 
by  the  several  gas  companies  of  Now  York,  I  have  the  honor  to  submit  the  fol- 
lowing report  r  i 

I.— METOODS  OF  PURIFICATION  IN  GENERAL  USE. 

The  crude  gas  which  is  produced  by  the  exposure  of  bituminous  coal  to  a 
bright-red  heat,  in  clay  or  iron  retorts,  is  freed,  during  its  passage  through  the 
hydraulio  main,  the  condenser,  and  the  washer,  from  the  tar  w]»ioh  it  contains, 
and  from  a  portion  of  its  water  and  ammoniacal  compounds.  It  still  containt<, 
however,  objectionable  impurities,  whicli  must  bo  removed,  by  a  process  of  puri- 
fication. TliL'Sft  are  sulphnrettcd  hydrogen,  sulphide  of  ammonium,  cyanide 
of  ammonium,  Biilphocyanide  of  ammonium,  bisulphide  of  carbon,  certain  other 
sulphur  couipouuda  whose  exact  nature  is  not  known,  and  carbonic  acid.  The 
sulphm*  compounds  are  all  vory  objectionable  ;  they  give  the  gas  a  very  offen- 
sive smell,  and  when  burned  produce  sulphurous  acid,  which,  if  evolved  in 
any  consideruble  quantity,  would  (juickly  render  the  air  of  a  room  uniit  for 
human  life,  and  scriouj»ly  injure  furniture  and  goods  exposed  to  ita  action. 
These  sulphur  compounds  must,  tiiercFore,  be  rcmovetL  The  carbon ic-Acid 
gaa  is  objectionable  only  in  so  far  as  it  diminishes  the  illuminating  power  of  the 
gas  when  present  in  appreciable  quantities.  There  is  no  sjiuitary  objection  to 
carbonic  acid ;  for  perfectly-purified  gas  would  jiroduce,  when  burned,  a  grent 
many  times  as  much  carbonic  acid  as  exist,**  in  the  most  impure  crude  gas. 
The  presence  of  ammonia  in  gas  in  appreciable  quantities  is  objectionable  ;  hut 
as  all  the  methods  of  purification,  at  present  used,  remove  tlie  compounds  of 
ammouia  ver}-  t-flV-^ctually,  we  may  confine  the  discussion  to  the  sulphur  com- 
pounds and  the  carbonic  acid.  There  are  four  methods  of  purifying  gas  now 
in  uae. 

1.  The  Wet-Lime  Process, 

This  process  involves  passing  the  gas  through  ndlk  of  lime.  It  is  the  oldaftt 
process  in  use,  and  is  very  efiective  in  removing  both  the  sulphur  compounds 
and  the  carbonic  acid.     It  has  been  generally  abandoned,  however,  on  account 
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ol  the  difficulty  of  dieposlnjf  of  the  foul  niilk  of  lime,  called  *'  blue  billy,'*  Oc- 
curring as  a  liquid,  the  **  blue  billy ''  in  not  easily  transported ;  luid  as  it  does 
not  rapidly  undergo  oxidation,  it  is  not  well  adapted  for  aae  as  a  fertilizer. 
Running  it  into  rivers  and  streams  has  been  forbidden  by  law,  m  the  pollution 
of  the  waters  by  it  was  intolerable,  while  the  extremely  otfen»ivc  smell  wbich  it 
omits  makes  it  impossible  to  store  it  until  it  becomes  dry  enough  for  transporta- 
tion. 

2.  Tht  Dry-Lime  Froet9», 

In  this  process  dry  or  slightly-moist  hydrate  of  Urao  is  placed  on  trays  in 
iron  boxes,  throui^h  which  the  ffas  is  made  to  pass.  Tliis  process  is  verj'  ctfec- 
tive,  and  has  very  generally  superseded  the  wet-lime  proceiw.  It  removes  the 
sulphur  compounds  and  the  carbonic  acid  equally  well.  "When  the  foul  lime 
is  removed,  however,  it  evolves  the  same  odor  which  caused  the  wet-lime  pn> 
oess  to  bo  abandoned.  AVhcn  exjvosed  to  the  air  it  rapidly  undergoes  oxida- 
tion, becoming  heated  in  conseijuence.  Duriiiif  this  process  it  evolves  sulphide 
of  aiiimoDium,  and  sonic  other  compounds  v>  hose  exact  nature  is  not  known, 
bat  whose  odor  is  extremely  oflfenaive.  This  U  the  cause  of  the  **  gaa  nui- 
sance '^  so  loudly  complained  of  a  tow  years  ago,  when  all  the  Xew  York  com- 
panies employed  this  process  of  f>iirificHlion.  After  the  oxidation  of  the  foul 
lime  is  comple^d  it  ceases  to  be  specially  offensive,  the  peculiar  stench  being 
evolved  duKng  the  first  hour  or  two  of  exposure.  The  offensivencss  of  this 
foul  lime  became  8uch  a  constant  cause  of  complaint  in  the  large  cities  of 
Eun>pe  that  the  gas  companies  were  compelled  to  abandon  the  pmcess,  as  they 
had  previously  abandoned  the  wet  lime.  A  system  of  ventiliitinjj  the  foul 
lime  has  been  invented  and  is  now  in  use  at  both  the  stations  »>1'  the  Manbnttan 
Company  in  this  city,  which  effects  its  oxidation  In  such  a  manner  that  the 
offensive  giiscs  evolved  are  not  permitted  to  escape  into  the  atmosphere,  but  are 
passed  through  a  washing  apparatus  and  finally  through  a  epecial  purifier,  by 
which  they  are  rendered  comparatively  inoffensive.  This  invention  seems  to 
obviate  tJie  nuisance  of  dry-time  ])nrificiition. 

3.   The  Latniny  Process. 

In  1849  Mr.  Laming  introduced  the  hvdratcd  sesquioxide  of  iron  as  a  snb- 
stituto  for  lime  for  purifying  gas,  preparing  it  of  a  suitable  quality  by  mixing 
copperaa  (sulphate  of  iron)  with  slacked  lime  and  sawdust,  and  exposing  the 
mixture  to  tlie  air  to  oxidize  the  protoxide  of  iron  to  the  sesquioxide.  The  re- 
sulting mixture  contains  hydrated  sestjuioxide  of  iron,  sulphate  of  lime,  and 
sawdust, 

When  an  excess  of  hydrate  of  lime  is  emjiloyed  the  resulting  mixture  con- 
tains this  substance  also.  This  material  is  very  effective  in  removing  the  sul- 
phur compounds  from  the  gas.  There  is,  however,  some  difference  of  opinion 
as  to  the  completeness  with  which  the  carbonic  acid  is  removed,  due  perhaps 
to  variations  in  the  proportions  of  the  ingredients.  Two  important  ad^'nutages 
attend  the  use  of  this  mixture;  first,  when  fouled  it  does  not  evolve  offenfflvc 
^dors  on  exposure  to  the  air ;  second,  by  exposure  to  air  the  sesquioxide  of 
iron,  which  has  been  changed  to  sulphide  of  iron  in  the  purifier,  is  regenerated, 
the  sulphur  being  liberated  and  sesquioxide  of  iron  ogaiu  formed.     Tlie  mixture 


may  therefore  be  used  an;am  and  again,  til!  it  becomes  »o  clogged  with  the  sul 
phnr  lihcnitc*!  that  it  does  not  nn  promptly  <m  tlip  jijas.     It  is  then  found  to 
contain  from  forty  to  Mxty  per  cent,  of  sulphur,  and  may  be  n«ed  for  the  maun- 
facture  of  sulplmric  acid.     I  have  Feen  mixtures  which  had  been  in  use  twelre 
moiiihs. 

4,  77ie  Iron- Ore  Procts$, 

A  few  months  after  Lamina;  introduced  the  artificial  hyJrated  scstjuioxlde 
of  iron  in  France^  Mr.  J.  M.  Hills  applied  tlio  natural  hydratcd  segquioxide  of 
iron,  or  '*  bog-iron  ore/'  in  England.  This  material,  like  the  Laming  miitnre, 
may  he  used  again  and  ^ain,  ami  docs  not  evolve  offensive  odors  when  ex- 
posed to  the  air.  A  moditicatioQ  of  this  process  is  now  used  by  the  New  York 
Ofls-light  Company  of  lliis  city.  It  was  invented  by  Messrs.  St,  John  and 
Cartwright,  and  has  been  in  use  nearly  two  years,  giving  entire  satisfaction. 
As  the  bog-iron  ores  of  tins  neighborhood  arc  not  sufliciently  pulverulent  to 
act  promptly  on  the  gas,  Messrs.  St»  John  and  Cartwright  add  to  t|)o  ore  a 
quantity  of  iron  borings  or  turning*,  which  they  then  convert  into  an  artificial 
hydrated  sesquioxido  of  iron  by  moistening  the  whole  with  ammoniacal  liquor 
and  exposing  it  to  the  air.  The  resulting  mixture  of  natural  and  arliticial  oxide 
receives  an  a^ldition  of  coarsely-pulverized  charcoal  This  mixture  is  always 
sprinkled  with  ammoniacal  water  before  it  is  placed  in  the  puritier. 

The  material  now  in  daily  use  at  the  works  of  the  New  York  Gas-light 
Company  was  introduced  in  April,  1609.  Occasional  additions  of  iron  borings 
have  been  made  to  it;  otherwise  the  material  is  the  same.  Wlien  last  tested 
it  eontainej  thirty  per  cent,  of  sulphur.  In  Gennany  several  varieties  of  ses^ 
qnioxide  of  iron  are  now  in  use,  prominent  among  which  are  "the  Ol>eraacler 
mixture,"  an  iroo-ore  containing  some  oxide  of  manganese;  the  **Manheim 
oxide/'  and  ^'  Dtjicke'a  oxide,"  very  pure  artificial  oxides  of  iron. 


II.— EXTEXT    TO  WKICJI    THE   BIFFEURNT   METHODS   OF    rURIFIGATION  ARE 
,  EMPLOYED. 

The  wet-lime  method  has  been  almost  entirely  abandoned.  The  only  works 
at  wliich  I  know  it  to  be  used  at  present  are  at  Cork,  in  Ireland.  These  works 
are  of  moderate  size,  and  are  situated  out  of  the  city.  Sloreovcr,  the  gas  is 
freed  from  ammonia  [by  means  of  Hulphnrir.  acid,  before  it  comes  iu  contact 
with  tlie  lime.  The  foul  lime  does  not,  therefore,  evolve  sulphide  of  ammonium 
when  exposed  to  the  air.  The  Jry-lime  process,  though  still  in  general  use  in 
tliia  country,  has  been  almost  universally  abandoned  in  Europe  Abandoned, 
firstly,  becnuse  the  foul  lime  was  an  intolerable  nuisance;  secondly,  because  the 
process  is  too  expensive^  as  the  lime  can  bo  used  but  once,  and  when  exhausted 
has  but  a  trifling  value  as  a  fertilizer. 

The  Laming  mixture  is  now  used  in  many  of  the  European  gas-works.  All 
the  gas  supplied  to  Paris  is  purified  by  this  materbl.  Tlie  German  gas  engi- 
neers Iiave  found  that  this  mixture  owes  its  efficacy  entirely  to  the  oxide  of 
iron  whioh  it  contnius,  and  that  the  sulphate  and  hydrate  of  lime  present  do  not 
take  -^uy  apjireciable  part  iu  the  purifieatioii.  Hence  they  are  aband«»ning  thio*^ 
mixture  for  the  natural  or  artificial  oxides  of  iron,  which  are  cheaper  and  rooro 
efficient. 
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The  iron-ore  tnctlKxl  ift  now  most  generally  used  in  Europe,  and  lias  ob- 
tained a  foolholil  in  this  cuuiiiry,  beiiic:  used  by  tbo  New  York  Gas-ligbt  Com- 
pany in  tbifi  city,  as  already  described,  and  by  two  or  three  companies  in  Mas- 
sachusetts. All  the  Livcrpoo]  gus  ;  umcb,  if  not  all,  of  the  London  ga9,  and  that 
of  most  of  the  Oennan  citien,  is  now  purified  cither  by  iron-ore  or  one  of  the 
artiticial  oxides  of  iron.  As  my  statements  with  regard  to  the  general  nse  of 
iron  in  place  of  lime  were  called  in  question  during  tlie  hearing  before  the 
Board  of  Health,  I  will  state  that  tlicy  were  fully  confirmed  by  my  observationa 
in  Europe  during  the  past  summer,  and  will  quote  two  or  three  unimpeachable 
authorities,  Dr,  Schilling,  director  of  the  gas-works  at  Munich,  and  editor  of 
ti\c  Journal  /)ir  Gaabeleuchtung^  Bays  on  pogc  247  uf  that  journal  for  1868: 
"  Iron  purification  is"  now  in  general  use."  Mr.  A.  Buhe,  who  was  one  of  the 
chemists  employed  by  the  German  Gas  Association  to  investigate  the  wliolc 
subject  of  gas  puriiicatioD,  says,  in  the  abovo-mcotioncd  journal  for  1868,  page 
327  et  iequiiur :  "Gas  engineera  have  sought  by  various  means,  especially  by 
lime,  to  remove  the  carbonic  acid  from  gas ;  but  these  have  been  generally 
abandoned  on  account  of  the  cost  and  the  numerous  disadvantages  which  attend 
their  use."  ..,.*'  Puritiraiion  by  lime  is  hardly  in  uae  at  the  present  time." 
Mr.  G.  R.  Ilislop,  Engineer  iiud  Manager  of  the  Paisley  Gas  Works,  and  Presi- 
dent of  the  North  British  Association  of  Gus  Managers,  stated  in  his  address  at 
Gl&*go\v,  July  28,  1869:  "Purification  by  Hme  in  London  ami  elsewhere  has 
now  become  inadmissible;  in  such  places  oxide  of  irou  is  employed  as  the  pu- 
rifying agent," — (Journal  of  Qa9-Liffhting^  1809,  p.  005.) 


111— COMrAIUTIVE  ADVANTAGES  OF  THE  DIFraRENT  METHODS. 

The  lime  methods  eifectunlly  remove  the  carbonic  acid,  and  reduce  the 
sulphur  compounds  to  a  minimum.  Were  there  no  ubjtctions  to  the  n^c  uf 
dry  lime  on  the  score  of  cost  or  offcnsivcness,  I  think  this  agent  would  be  gen- 
erally preferred.  Lime  was  first  ubandoned  on  ncoonui  of  the  nuisance  which 
it  occasioned^  but  the  iron  oxides  are  now  actually  preferred  by  the  European 
gas-engineers  on  account  of  their  greater  economy.  Mr.  King,  the  engineer  of 
the  Liverpool  works,  assured  me  that  the  oxide-of-iron  purification,  which  he 
had  used  exclusively  for  the  past  seven  or  eight  years,  cost  less  than  half  as 
much  AS  the  dry-lime  process  used  previously. 

Two  objections  are  urged  against  the  iron  methods  by  those  who  arc  pre- 
judiced in  favor  of  lime.  First,  they  du  not  remove  carbonic  acid  ;  second,  it  is 
claimed  Xlaii  they  do  not  remove  the  sulphur  comj)omids  as  completely  as  Umc. 

The  first  U  generally  conceded  to  bo  true.  But  the  only  objection  to  car- 
l>onic  acid  is  that  it  reduces  the  illuminating  power  of  the  gas.  One  per  cent, 
of  carbonic  ncid  dijuiDi^hes  the  illuminating  power  five  per  cent.  Tlie  average 
quantity  of  carbonic  acid  is,  say,  two  and  ono-half  ]>er  cent.;  then  the  illumi- 
nating puwer  of  the  gas  will  suffer  to  the  extent  of  twelve  and  one-half  per  cent., 
or  one-eighth. 

Tlicrc  are  two  ways  in  m  hich  this  difficulty  can  bo  effectually  met :  First,  by 
using  better  coals  for  making  the  gas,  or  adding  a  few  pounds  of  rich  cnnncl  or 
some  other  ouricliinjg  material  to  the  ordinary  gas-coals;  or  secondly,  by  taking 
loss  gas  from  the  coal.     The  last  gas  dra\v^i  Irom  the  coal  ia  always  inferior  to 
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Attrofff. 

11.70 

15.00 

15.75 

10.49 

7.03 

13.28 

that  which  comes  off  firsL  Mr.  A.  Buhe,  already  referred  to,  says :  "  It  bfla 
become  more  and  tnoro  the  ctistoni  to  loavc  tlie  carUonic  arid  in  the  ^faa,  and 
to  neutralize  its  ta»i  influence  on  the  illuminatinij  power  by  taking  less  gag  from 
the  coal,  thns  getting  a  better  gas,"  Dr.  Schilling  says :  "  Carbonic  acid  is  of 
no  consequence  to  the  conRumer  \  cannel  coal  i«  the  remedy." 

The  second  objection  to  the  iron  proceRses  is  the  alleged  imperfect  removal 
of  the  sulphar  compounds.  None  of  the  methods  in  use  entirely  remove  the 
sulphur  firoin  the  gas.  The  question  arip<^s,  therefore^  how  much  sulphur  c^n 
be  safuly  left  in  the  goi*.  Tlie  Englbli  I'urliameut  has  answered  this  question 
bv  fixing  the  limit  at  twenty gniins  of  sulphur  to  one  hundred  cubic  feet  of  g^; 
and,  to  see  that  the  companies  come  within  this  limit,  chemists  are  appointed 
whose  duty  it  is  ti.>  analyze  the  gas  and  to  report  its  quality.  I  hare  before  me 
the  report  of  Dr.  Lctheby  for  thu  moulhs  of  January,  February,  and  March,  1869. 
He  states  the  grains  of  sulphur  found  iin  one  hundred  cubic  feet  of  gas  to  be  as 
follows : 

MaxiftiUm. 

City  of  London  Gaslight  and  Coke  Company.   18.02 

The  Ga-sligljt  and  C^oke  Company 24.16 

Great  Coiilral  Oaa  Consmnei-s'  Company 24.00 

From  this,  it  will  be  seen  that  the  gas  of  London,  although  purified  by  iron, 
docs  not  average  twenty  grains  of  sulphur  in  one  huuilred  cubic  feet,  AVith 
regard  to  the  Paris  gas  which  \a  ]>urified  by  Laming'a  oxide-of-iron  mlxtorct, 
Prof.  J.  Lawrence  Smith,  one  of  the  United  States  Commissioners  to  the  French 
Exposition  of  1867,  who  w  the  president  of  Iho  Louisville  Gas  Company,  has 
given  us  a  very  decided  opinion.  On  page  88  of  his  report,  which  was  pulv- 
lished  by  the  United  States  Government,  he  sai^s:  *'Tho  gas  of  these  works  is 
iito^t  thoroughly  purified,  and  llio  dealers  in  ^ilks  and  other  delicate  fabrics 
who,  a  fow  years  ago,  always  .suffcri!<l  more  or  less  loss  from  the  rfsiults  of  iho 
combustion  of  impure  gas  acting  on  their  fabrics,  now  no  longer  suffer  from 
this  cause," 

Dr.  Lctheby  (Journal  of  Gas-Lif/hlinfr,  1809,  page  83)  has  argued  that 
twenty  grains  of  sulphur  fihouM  not  be  !eft  in  the  ga<«,  and  proposes,  therefore, 
as  the  most  effective  method  of  purifying  ga^,  this  treatment:  first,  with  am- 
moaiacal  liquor;  second,  with  hydrated  oxide  of  iron;  third,  with  dry  lime. 
As  the  ir«»n  will  have  removed  the  sulphuretted  hydrogen,  the  refuse  lime  will 
not  be  offeufiive,  while  it  will  effectually  remove  the  carbonic  acid.  This  sys- 
tem of  jmrificntiou  will,  he  thinks,  reduce  the  quiiutity  of  sulphur  to  ten  or 
twelve  grains  per  one  hundred  cubic  feet  Most  gas  engineers  and  cheraistA  dif- 
fer from  Dr.  Lctheby  on  this  point,  however.  Dr.  Schilling  says,  in  his  Journal 
fur  Ofulpeleuckiung  iov  I860,  page  484:  "Twenty  grains  of  sulphur  in  one 
hundred  cubic  feet  of  gas  are  entirely  unobjectionable.  Under  tlie  most  favor- 
aide  circuujstances,  with  no  \*cntilation  whatever,  it  would  give  the  atmosphere 
of  a  room  oidy  one  part  of  snlpliHrons  acid  in  500,000  parts  of  air."  Prof. 
William  Odling,  secretary  of  the  London  Chemical  Society,  has  spoken  very 
clearly  on  this  subject  in  his  lecture  to  the  British  Association  of  Gas  Managers, 
June  2, 1968,  which  appeals  iu  the  Journal  of  Gat-Ligkiing  for  1869,  page  81, 
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and  I  have  ibnad  that  his  views  are  thoRc  generally  entorUincd  by  chotniaU 
aod  gti  engsneers*    He  said : 

*'I  am  altojjfether  at  issue  with  the  public  when  thoy  maintain  that  the 
sulphur  of  gas  prodncos,  by  its  combustion,  oil  of  vitriol,  or  that  the  amount 
of  sulplnir  ordiniirily  contained  in  ffus,  U  of  any  eonseqnenco  whatever;  and  a 
little  cont^iderntion  will,  I  think,  satisfy  you  of  the  Boundness  of  this  position. 
We  will  asflunic  that  coal-gaa  contains  not  twenty,  but  forty  grains  of  pulphur 
in  100  feet,  a  quantity,  at  any  rate,  greatly  exceeding  the  reality.  Now,  making 
anolher  extravagant  aspumptiou  that  tbc  whole  of  these  forty  grains  of  sulphur 
would  be  completely  burned,  and,  in  reality,  they  would  be  burned  very 
incompletely,  they  would  furnish,  by  thcii*  cornhnstion,  eiglity  grains  of 
8nlphurou:*-acid  gas.  This  quantity  of  the  produced  Bulphurous  acid  would 
occupy,  at  ordinary  teni[»eratures,  about  one-fifteenth  part  of  a  cubic  foot,  and 
since  100  cubic  feet  of  our  coal-gas  gives  one-fifteenth  of  a  cubic  foot  of  sulphurous 
acid,  1,600  cubic  feet  of  coal-gas  would  be  required  to  fiimish  one  cubic  foot 
of  the  acid,  even  upon  the  extravagant  assumptions  we  have  puqioscly  made. 
Bat  the  combustion  of  1,500  feet  of  coal-gas  would  produce  something  besides 
sulphurous  acid.  It  would  produce  at  least  1 ,000  cubic  feet  of  carbonic  acid,  and, 
in  addition  to  its  dilution  by  other  gases  and  vapors,  we  should  bave  our  sul- 
phurous acid  diluted  by  1,000  times  its  volume  of  carbonic  acid.  Now,  if  we 
can  get  at  the  proportion  of  carbonic  arid  in  the  atmosphere  of  a  room  highly 
illuminated  with  gas,  and  take  the  thousandth  part  of  that  proportion,  we  shall 
be  able  to  form  some  notion  of  the  amount  of  Fulphurous  acid  present  You 
will  remember  that  the  atnonnt  of  carbonic  acid  funiijthcd  by  the  bivath  of 
one  individual  is  equal  to  that  fumrtilied  by  two  three-feet  gaa-bumers,  and  that 
the  maximum  amount  of  carbonic  acid  fonnd  in  the  atmosphere  of  a  crowded 
theatre  was  0.32  per  cent  Now,  if  m  addition  to  our  previous  nnreasonablo 
suppositions  we  further  suppose  that  an  nUnosphere  contains  0,2  per  cent  of 
carbonic  acid  furnished  by  gas  combustion,  you  will  see  that  Hie  whole  matter 
becomes  a  reductio  ad  abnurdum  ;  that  we  might  actually  Fiavc  one-hslf-mil- 
Uonth  part  of  sulphurous  acid  present  in  the  air  of  a  gas-lighted  room/* 

I  think  that  the  facts  and  opinioni>  here  quoted  etlVctimlly  dispose  of  the 
second  olijection  to  oxide-of-iron  purification.  It  may  st'cm  that  I  have  said 
more  than  was  necessary  on  the  cumparative  niorius  of  the  lime  and  iron  pro- 
cesses of  purification,  but  a  perusal  of  the  testimony  given  during  the  hearing 
before  the  Board  will  recall  the  fact  that  the  evidence  of  the  experts,  called  by 
the  Metropolitan  Gaslight  Company,  was  almost  entirely  confined  to  this  ques- 
tion. In  fact,  the  defence  ofl*ered  was  the  alleged  total  failure  of  the  iron  pro- 
cesses, and  the  consequent  unavoidable  use  of  lime. 


rV.— HISTORY  OF  THE   GAS  KUISANCK. 

For  years  the  citizens  of  New  York  have  complained  of  a  peculiarly  offen- 
sive smell  which  was  perceived  throughout  the  city  to  a  greater  or  less  degree, 
according  to  the  weather.  This  snjell  was  noticed  at  particular  hours  of  the 
day,  and  pervaded  large  districts,  making  it  impossible  to  open  the  windows 
during  its  prevalence.  By  many  this  sniell  was  attribnted  to  the  gases  from 
the  sewers,  but  it  was  easily  demonstrated  that  the  sewers  did  not,  as  they  do 


not  now,  send  out  ofTen&ivo  gnses.  The  enonnoud  quaDtitics  of  Croton  WAtcr 
used  throughout  the  city  make  it  inipogsible  for  the  iMJwere  ever  to  become 
specially  offenaive.  Tlie  stnell  wnn  peculiar,  Bud  was  rccojpiized  at  once  hy 
every  chemist,  and  hy  every  otic  familiar  with  the  mniuifaelure  of  gas^  as  the 
nmell  of  the  foul  liuio  which  had  l>eeii  u^ed  for  purifying  gas. 

The  first  special  coinplnint  agHinat  a  gas  conipiiny  tlial  T  find  on  record,  is 
that  of  Dr.  E.  U.  Janes  to  the  Board  of  Healtli,  ajjainst  the  Mnnlialtan  Com- 
pany, dated  April  24,  1806,  and  printed  in  the  annual  report  of  the  Board  for 
that  year.  The  snl>jcct  was  at  that  time  referred  to  the  Sanitary  Comniitt«c. 
On  the  3Uth  of  April  followinpf,  a  committee  of  the  Citizens'  Association  eon- 
ftrrcd  with  the  yuriitory  Comuiittee  ou^the  suhject;  Prof.  K.  0.  Doremus  and 
Prof.  Samuel  St,  John  appearing  aa  members  of  the  citizens^  committee,  and 
the  gas  Companies  being  represented  by  some  of  iheir  officers.  An  a  result  of 
this  conference,  the  Manhattan  and  New  York  companies  at  once  turned  their 
attention  to  the  subject,  and  sought  means  to  prevent  the  nuisance  which  they 
admitted  to  exist  Nor  were  their  etforts  in  vain.  The  Manhattan  Company 
made,  a  number  of  experiments  with  a  view  to  destroying  the  foul  gases  of  the 
refuse  lime,  and  finally  introduced  the  ventilating  process  widch  I  have 
already  alluded  to,  and  which,  with  •the  improvc-ments  recently  introduced, 
seems  to  effectually  rL-incdy  the  nuisance.  Tlic  New  York  company  was  equally 
active,  and  after  ponsiilerable  investigation  decided  to  give  up  lime  purification 
Hltogother,  and  very  judiciously  introduced  the  oxide  of  iron  in  il«  place. 
Thus  the  largest  companies  on  the  ii^land,  whieh  supply  all  the  gas  consuined 
below  Tliirty-fouiih  tStreet,  ]>r(>i(iptly  rospondefl  to  the  suggestions  of  the  sani- 
tary committee,  and  ri?  moved  the  cause  of  complaint.  As  these  two  couipauies 
niaimfacturc  fonr-fif\hs  of  all  the  gas  produced  on  the  island,  and  own  all  tbe 
gas-workfi  situated  below  Forty-first  Street,  a  great  improvement  was  at  once 
notiecd. 

Tlie  Metropolitan  Company,  however,  which  supplies  gas  to  that  portion  of 
tlie  city  between  Tliirty-fourth  and  Sevenly-ninth  Streets,  paid  no  heed  to 
complaints  of  the  cilizenfs  but  conti!iued  to  semi  out  the  odors  of  foul  Hme. 
As  this  company  does  not  manufacture  more  than  one-fifth  of  the  gas  supplied 
t<i  thiji  city,  the  niiisnnec  wus  not,  however,  as  general  as  liefi>re.  Its  works  are 
situated  at  the  foot  of  ^Vest  Forty-secoiul  Street,  and  the  odors  are  often  blown 
westward,  away  from  the  island.  In  certain  kinds  of  weather,  however,  the 
smell  was  diffused  throughout  the  city,  and  complaints  were  not  rare.  Some 
attempts  were  made  to  coerce  the  company,  Ivut  all  responsibility  for  the  smell 
was  stoutly  denied  by  the  officers,  Tho  members  of  (he  Board  of  Health  wore 
on  the  altrt  with  a  detoruiinatiou  to  compel  the  offending  parties  to  follow  tbc 
example  of  the  other  compautcs. 

On  July  5,  1H08,  Dr.  Stephen  Snnth,  Sanit.-iry  Commissioner,  and  Dr.  Elisha 
LLan'is,  Sunitarj-  Snpcrinteudeiit,  noticed  the  \;nmistakable  smell  of  foul  lime  in 
Tliirty-fourth  Street  They  consulted  the  neighboring  vanes,  and  found  that 
the  wind  was  blowing  from  the  northwest,  and,  walking  in  this  direction,  guided 
by  tlio  odor,  they  eauio  to  the  Metropolitan  (ias-Works  in  "West  Fort3'-second 
Street,  when  they  found  that  a  purifier  had  just  been  emptied,  and  tbe  pile  of 
foul  lime  was  still  warm  and  recking  with  oflensive  gases.     ^Vhen  these  fiicts 
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were  roportcfl  to  tho  Boar4  of  RealUi,  an  order  was  at  once  issncd,  dated  July 
14th,  declaring  the  manufacture  of  ^as  at  the  foot  of  West  F'orty-second  Street 
to  be  a  nnieancc,  and  ordering  tLo  same  to  be  discontinued,  except  it  be  con* 
ducted  by  a  procosa  tliat  will  not  allow  any  delelerioua  gaees  or  odors  detri- 
mental to  health  to  c««!ape  into  the  external  air. 

Mr.  Zollikofler,  the  president  of  the  Metropolitan  Company,  at  onco  requested 
an  opportunity  to  be  heard  in  defence  of  liie  company;  and  on  Auj^st  10th  he 
appeared  by  counsel  and  showed  by  his  witness  that  he  employed  the  best  e.ojils 
and  purified  by  the  best  process,  and  tl)ut  the  gases  evolved  by  the  foul  lime 
were  any  thing  but  unhealthy — were,  indeed,  a  specific  for  the  whooping-cough 
and  other  discAse^.  The  Attorney  for  tho  Board  of  Uealth  showed  by  his 
witness  that  the  purification  as  conducted  by  tho  Metropolitan  Company  was 
necessarily  a  nnisance,  but  one  that  could  be  easily  avoided  by  followhig  the 
eximiplo  of  cither  of  the  other  city  companies.  The  hearing  waa  then  adjourned 
to  August  13th.  On  that  day  the  counsel  presented  a  memorial  from  the  gas 
company,  bigned  by  the  president.  In  this  they  first  plead  the  inexperience  of 
youth,  the  company  being  the  youngest  on  the  islaDd.  They  then  state  that 
thev  never  heard  it  even  suggested  that  purification  hy  dry  lime  was  in  any 
way  ofl*ensive  till  they  received  the  order  of  July  14tli.  This  is  a  somewhat 
remarkable  statement,  inaMuuch  a^^  eveiy  book  on  gas-making  admits  the 
nuisance,  and  since  the  other  companies  had,  two  yunrR  previously,  in  response 
to  the  Board  of  Health,  investigated  the  matter  and  made  the  necessary  changes, 
all  the  parti'^ulars  hanug  appeared  in  the  daily  papei's  from  time  to  time. 

Further,  while  they  protest  against  the  adjudication  of  the  Board  of  Health 
that  thuir  process  of  purification  is  a  nuisance,  they  avow  their  willingness  to 
try  any  method  which  science  may  sujg^est  and  experiment  demonstrate  to  l)e 
a  betti:r  one  than  that  which  they  are  using;  and  finally  request  that  the 
hearing  be  postponed  till  March  1,  lft69,that  they  may  experiment  on  improved 
methods  of  purification.  The  Board  finally  consented  to  a  postponement  of 
several  months. 

On  February  0,  1869,  tho  hearing  was  resumed.  Tho  gas  company  had 
enjoyed  a  respite  of  nearly  six  months  for  this  special  object,  and  on  a  distinct 
written  promise  to  nmke  experiments;  and  had  not  actually  ujade  a  single 
cxperimeut  daring  the  entire  peritfd.  One  tiling  only  had  been  done,  they 
sent  a  man  to  Europe  to  leani  what  processes  of  purification  were  in  use  there. 
lie  had  returned,  but  great  care  was  taken,  when  the  hearing  was  resumed^  not 
to  put]  him  ou  tho  witness-stand,  for  his  written  report  was  a  complete  con- 
firmation of  ail  that  had  been  claimed  by  the  witnciA  for  the  Board  of  Health 
with  regard  to  the  improved  processes  of  puiification  there  and  for  preventing 
nuisance.  What  did  the  Metropolitan  Company  do,  then,  nfler  making  written 
promises,  and  saying  so  much  about  good  faith,  etc.  ?  Tliey  made  no  cxperi- 
meotA ;  did  not  follow  tho  advice  of  the  man  they  had  sent  to  Europe  ;  did  not 
do  what  either  of  tho  other  New  York  companies  hacl  done  to  mitigate  the 
naisance,  but  at  tho  end  of  six  months  appealed  by  counsel,  wiih  diEtinguished 
chemical  experts,  to  defend  Uic  stench-producing  method  of  purification.  For 
several  days  the  hearing  was  contiuued,  and  nearly  two  hundred  printed  pages  of 
testimony  taken.  • 
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I  wiQ  do  justice  to  Profeiwor  Silliman,  who  was  called  to  testify  Ly  ti 

company,  by  statinj^  tliat,  while  we  differed  as  to  the  expediency  o{  introdncmg 
iron  purification  instead  of  lirne,  he  stated  clearly  and  uncqiii\*ocally,  on  the 
cross-examination,  that  the  process  of  purlticatiou  as  conducted  by  the  Me' 
politan  Company  was  necessarily  a  nuisanee,  and  tliat  by  nsin^  simple  precau- 
tions tliis  nuisance  could  be  avoided.  Tliis  was  all  that  the  Board  of  Health 
was  called  upon  to  prove,  and  the  adtnisston  of  this  by  their  own  witness  was 
evidently  understood  by  the  t^aa  company  as  equivalout  to  losing  their  case. 
So  they  presented  another  memorial,  or,  rather,  a  set  of  residutions,  in  which 
tbey  again  proposed  to  experiment.  This  was  on  March  4th,  and  the  hearing 
was  then  postponed  till  March  ii2d,  the  company  solemnly  stipulating  to  intro- 
duce and  test  the  iron  or  tiomc  other  improved  process. 

When  March  22d  arrived,  the  company  agfain  made  excuses,     **  In  order 
to  iutroJuce  tUe  iron  pDcesa  it  was  necessary  to  place  false  bottoms  of  per- 
forated plank  in  the  purifiers,  and  tbere  was  only  one  man  in  New  York  who 
could  bore  the  holes,  and  he  bad  been  Inrsy  honng  holes  for  some  one  else." 
Jilill,  the  patience  of  the  Board  of  Ileallh  held  out,  especially  as  a  prumpi 
enforcement  of  the  order  of  July  14th  mia;ht  liave  thrown  into  darkness  all  tb, 
portion   of  the  city  \\u^^  between   Thirty-fonrth   and  Seventy-ninth   Streets^' 
Fiimlly,  tlie  gas  company  actually  began  to  experiment,  but  in  a  very  origin 
way.     They  engaged  a  man  to  make  a  soap  with  which  to  wash  the  Braell  onfci 
of  the  foul  lime.     A  considerable  qnantity  nf  it  was  used,  and  the  members  of 
the  Board  of  Iloalth  and  several  other  gentlemen  were  invited  to  witness  the 
success  of  the  operation.     But  the  soap  did  not  answer;  it  was  tolerably  cffe 
tive  on  the  upper  layer  of  foul  lime,  hut  left  tlic  lower  five  or  six  layers  as  offc 
sive  as  ever. 

At  hist  an  iron  mixture  was  procured ;  not  one  of  those,  bowever,  whicli 
the  messenger  to  Europe  had  seen  in  sncccssfni  operation,  and  minutely  dc- 
scrilKid  in  his  written  report ;  nor  yet  the  one  in  use  by  the  New  York  Oi»- 
Light  Company,  but  a  mixture  wliicli  was  once  used  somewhere  in  New  Jersey 
and  subsequently  abandoned ;   a  mixtures  of  Spanish  brown,  shell-lime,  and  saw 
dusL     Half  the  purifiers  were  filled  with  this  mixture,  while  the  other  set  w 
filled  with  liiuc  as  usual.    They  went  through  the  motions  of  using  this  mixturo* 
in  half  the   purifiers   dnring  nujst  of  the   past  summer,  though   the   gas   was 
actually  purified,  1  think,  by  the  purifiers  containing  Ume.     At  all  events,  thi 
mixture  did  not  worl;,  as  might  have  been  expected;  and  tins  autumn,  as  sooa' 
as  the  consumption  of  gas  vncrofLsed.  the  mixture  was  thrown  out  aud  the  puriv 
fiers  were  again  filled  with  lime.     So  this  company  has  now  gone  back  to  th 
old  procesn,  aiidj  in  spite  of  all  the  evidence  to  the  contrary,  and  all  the  timi 
and  money  expended  in  bringing  out  that  evidence,  it  still  stubbornly  deni 
the  fact  that  foul  lime  creates  a  nnisance,  or  that  any  improvements  have  beei 
made  in  gas  purification. 

The  ofi*enmve  process  is  now  in  full  operation,  and,  more  than  that,  the  foul 
lime  is  nrtnally  used  to  fill  in  a  pier.  This  is  specially  objectionable^  i«  it  has 
already  happened  in  both  London  and  Duldiu  that,  iu  making  excavations  for 
sewers  in  places  where  foul  linie  had  been  used  for  tilhng  in,  the  workmen  we: 
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Itilloii  hy  the  pae^  evolved.     Five  men  were  killed  at  on«  time  in  this  manner 
in  LornJoii,  in  1849. 

Such  is  the  history  of  the  pas  naisance  in  New  York,  brought  down  to  date. 

V._WHAT  THE  METROPOUTAN  0A8  COMPAXY  MIGHT  DO. 

Tlu«  company  has  probably  spent  nearly  $10,000  for  expert  feca,  counsel 
foes,  Winding  to  Europe  the  man  whose  evidence  was  Bnppro?5od  and  whose 
advice  was  not  followed,  time  of  employes,  printinff  two  hundred  paj^es  of  evi- 
dence, etc,  all  apparently  with  the  dcnipi,  not  of  suppre&sin<v  the  nuisance,  but 
of  ilcfeatinjr  the  honest  efforts  of  the  Bonrd  of  HeaJlh  in  behalf  of  i\w  citizens 
of  New  York.  Suppose  the  officers  of  this  company  were  really  acting  in  jjfood 
faith,  with  a  sincere  desire  to  obvuite  the  nuisance,  they  could  at  once  introduce 
n  better  pri.«cesB  for  i>iirificBtion,  a  cboapor  procewj,  by  whioli  thi-y  could  save 
$10,000  IKT  annum,  or  tliey  could  retain  their  present  proccst*  and  vciiliUte  the 
foul  lime.  Let  them  follow  the  example  of  either  of  the  Deighltorlnf;  eompanicB, 
use  the  inm  proci'w*  of  the  New  York  Company.  '>r  the  ventilating  process  of 
the  Manhattan  Company,  or  they  may  select  any  oni*  of  the  improved  Iron 
processes  now  used  in  Europe.  All  that  is  asked  of  tliem  is  that  they  manifest 
the  same  willin^uess  to  direct  their  efforts  to  the  manajreuient  of  their  business 
in  a  manner  most  conducive  to  the  hcahh  and  comfort  of  the  city,  as  was  so 
promptly  manifested  by  the  other  companies. 

vi.-<;hanges  required. 

The  introduction  of  an  iron  process  would  require  little  if  any  change  in  the 
apparatus.  Some  iron  mixtures  are  employed  in  exactly  the  same  iron  boxes 
with  trays,  as  the  company  is  now  us.mg  for  lime,  while  the  greatest  change 
that  could  be  necessary  would  cousist  simply  in  t&king  out  the  movable  tniya 
and  introducing  a  flooring  nf  plank,  perforated  with  augur-hole!*.  A  few  hours 
would  suffice  to  m:ike  the  change  ;  in  fact,  the  jrlank  flooring  is  iiheadv  on  the 
ground.  A  few  days  would  be  required  to  procure  the  noces&ari'  material  A» 
there  are  two  sets  of  purifiers,  either  of  wliich  could,  in  case  of  necessity,  be 
made  to  purify  all  tlie  gas  made  by  the  company,  the  chnnge  could  easily  be 
made  without  any  serious  interruption.  Until  within  a  ^hort  time,  the  New 
York  Gas  C'<.»mpany  has  been  <d»liged  to  purify  more  gas  than  the  Metropolitan 
Company  now  makes,  with  purifiers  of  no  greater  capacity  than  one  of  these 
two  sets.  To  introduce  the  venlilatini^  proce-«s,  considerable  additions  would 
bo  required  to  the  apparatus.  A  suitable  engine,  a  blower,  a  washer,  and  a 
supplementary  purifier  for  the  air  nsod  in  ventilating  would  be  re<)uired,  besides 
a  considerable  length  of  mains  and  the  necessary  connections'.  These  additions 
would  involve  an  outlay  of  scvenil  lhoui«and  dollars,  and  some  months  would  be 
consumed  iu  procuring  and  erecting  them. 


Vn.— TIIE  AMHO.VIA  WORKS  I.V  EICnTEEN'TH  STREET. 

I  cannot  consider  this  report  completed  until  I  have  referred  to  the  peculiar 
odor  which  is  evolved  in  West  Eighteenth  Street,  and  whicli  is  attributed  by 
many  to  the  Manhattan  Ga.**  Works,     I  refer  to  the  odors  which  escape  from 
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the  AinmoniA  Worlu  in  that  street.  Tbe  ninmoDiacal  liquor  of  the  Manhattan 
Worlis  IB  Aold  to  parties  who  manufacture  from  it  animoniacal  salts.  This 
liquor  C()ntainfl  sulphide,  cyanide,  and  sulphocynnide  of  ammoniuuif  carbonate 
of  fltntuonin.  and  various  other  compounds  which  are  offensive,  bat  whose  exact 
nature  is  not  known.  AVilh  careful  management  the  tri'atmcnt  of  this  liquor 
need  not  cause  offence,  but  it  i«  so  conducted  at  these  works  as  to  send  forth  a 
very  disagreeable  odor,  which  i*  mistaken  by  pcrw>nB  not  fiimiliar  with  the 
basinea:^  for  the  odor  of  foul  lime.  I  have  noticed  tliis  o<lor,  at  .some  distance 
from  the  works,  alnioKt  every  time  I  have  visited  the  nei<rhborhood.  The  pro- 
prieton*  of  the  works  should  be  induced  to  modify  their  process  in  such  a  way 
as  to  prevent  this  nuisance. 

SPEGIUENS. 

In  conclusion,  I  bog  leave  to  submit  a  few  specimens  of  tbe  bog-iron  ore  and 
oxidc-of-iron  mixtures,  wliieh  I  collected  in  Europe  this  summer,  and  which  are 
now  in  actual  use  in  Liverpool,  London,  Paris,  etc 
Itef*peot fully  youn«, 

'  \\  F.  ('handler.  Ph.  !>., 
Chemitt  to  tJts  Metropolitan  Board  of  Healthy 
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TUE  PROCEEDINGS  IN 
Order  No.  425. 


REGARD  TO  THE  GAS  NUISANCE. 


OlTlCK   Of  TRK   HlTROPOLtTJlX    BOAHb   or    UxALTlt, 

No.  .SOI  MoTT  ST&i.rr,  New  Yokk  t'mr. 

At  a  meeting  of  the  Hctropolitsn  Board  of  Health,  held  on  th«  Mill  da^  of  July,  1M8, 
at  said  office : 

Tlie  premises  hereinafter  named  having  been,  and  being  in  the  opinion  of  said  Board, 
aud  ill  Tact,  in  a  coodiUoQ  and  iu  effect  daugeniui»  to  Ufi:  and  health;  and  &aid  Board  ha*. 
ing  taken  and  lilcd  among  ll^  records  what  it  regards  as  being,  and  vhat  is  sTiffieieni  proof 
to  authoriu  its  declaration,  ttiat  tlio  samu  b  a  pulilio  nuisance,  and  dangerous  to  Ufc  and 
health;  said  Bonrd  docs  hereby  enter  the  same  on  its  rcconU  as  a  nuiBunce,  und  makes,  i» 
rwpect  therein,  the  following  order,  to  wit: 

Ordcr<4^  Tlut  the  but^iness  of  msDufactuHng  (conducted  by  the  Uetropoliton  Gas  Com- 
pany), at  Foot  nf  West  Forty-secoud  Street,  b«  diseunlinucd,  except  it  be  conducted  by  a 
process  of  manufacture  that  will  not  allow  any  deleterious  gasea  or  rMlof:^  detrimental  to 
health  to  escape  into  external  air,  and  directs  this  order  to  be  sunred  as  said  law  irquirvs, 
and  that,  in  coso  this  order  is  not  oxei*uted  by  the  proper  persons,  the  some  be  executed  by 
tlie  Board  of  Mt-tropolitan  Police ;  but  that  its  execution  be  not  comnvL'iiccd  by  th«  sajd 
Board  of  Metra|}oUUm  Police  until  the  further  order  of  thia  Board,  of  which  further  order  oo 
noUoe  will  be  girni  to  the  parties  interested. 

As  witness  the  signature  nf 

EMMONS  CLARK, 
.Sfcrrfary  of  MetropoiUaa  Board  of  Btaitk, 

Sufpennion  of  OfcIlt  and  Notice  of  Ilenring,  under  the  Firat  Clause  of  Section  H  of  the 
Metropolitan  Uealtli  Law,  Chapter  7i.  of  Laws  of  1866. 

Form  No,  6.     Order  No.  1 1 . 

Opriei  or  tub  MKraoeOLiTAN  Board  or  IIkxltii,  j 
No.  «01  MoTT  STRErr.  New  York,  /«/y  23.  18G8,      f 
Tbia  Board  having,  ou  the  Uth  day  July,  1868,  made  an  Order  (being  Order  No.  43fi) 
relatire  to  tbe  tniainese  of  manufacturing  gas  at  tbe  foot  of  West  Forty-second  Street,  New 
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York,  and  hariag  declared  the  Mune  to  be  a  public  uulsancc,  and  to  the  general  efTect  (but 
the  bnitineflii  of  manuracturiiig  gut  (conducted  by  the  UetropoUtan  iins  Coiup&ny)  at  foot  of 
West  Forty-second  Street,  Npw  York,  be  discontinued,  except  it  be  uonduclL*d  by  a  process 
of  manufacture  that  will  not  hIIow  any  deleterious  gii»e^  or  odors  detrimental  to  bcallh  to 
escape  into  the  external  air;  and  the  stuue  having,  on  or  about  the  IGth  day  of  July, 
1868,  been  served  upon  Oscar  ZoUikoffer,  President  of  the  Metropolitan  Om  Company, 
being  the  proper  party,  and  aaid  Oscar  Zollikoffur  boring  requested  the  opportunity  to  bo 
beard  before  this  Board,  which  aaid  clause  of  (^aid  section  authorizes,  the  execution  of  said 
order  k  hereby  suspended  until  the  further  order  of  this  Board. 

And  notice  is  hereby  given  to  the  said  Oscar  ZolUkofTcr,  who  hns  rcriucnted  an  oppor- 
Innity  for  a  boariog,  that  he  will  be  heard,  and  can  present  facts  and  proofi^,  as  said  law  and 
the  regulatioud  nf  this  Board  provide,  before  this  Boanl,  at  its  ofhce  as  above,  on  the  Ist 
day  of  August,  1868,  at  10  o'clock  x.  h.  on  that  day,  or  as  noon  tliereaflcr  as  datd  hearing 
can  be  had.  Said  applicant  muHt  take  notice  of  tlie  ar]joui*nmcntfl  of  thiii  Bnanl,  and  of  tt^ 
rules  and  reguUtinn^,  and  of  its  Snal  Order  in  this  matter,  and  mu^t  Iw  prepared  to  proceed 
in  said  matter,  at  said  time  and  pUce,  and  at  any  subsequent  meeting,  a^  liie  business  of 
said  Board  will  allow;  and  all  without  further  notice,  beyond  the  service  of  a  copy  hereof. 
As  witness  the  signature  of  EHMOXS  CLAltK, 

Secretar^^  of  taitl  Board  of  HenUK 

nicjkMNa  BEmRE  ms  RKncRxs. 

At  a  bearinf;  before  the  undersigned,  D.  H.  Hatibrouck,  held  at  the  office  of  the  Metropoli- 
tan Board  of  Ucalth,  No.  SOI  Mott  Hireet,  New  York,  on  the  1st  day  of  August,  1868,  in 
piirKuance  of  the  order  and  notice  of  the  Metropolitan  Board  of  Health,  a  copy  of  which  u 
hereto  annexed : 

By  consent  of  tM>th  partiei  the  heating  was  adjourned  to  August  6,  1B68,  at  10  o'clock 
k.  u.     No  testimony  was  offered. 

At  the  adjourned  hearing,  August  &,  1868,  at  same  place,  by  consent  of  both  parties  a 
further  adjournment  was  bad  to  August  10,  1868,  at  U  o'clock  a.  m.  No  testimony  was 
offered. 

At  the  adjoumcil  hearing  before  the  undersigned,  D.  B.  Hai^hrouck,  held  at  the  same 
place  on  the  lOth  of  August,  1868,  (Mcar  Zoitikoffrr^  rrcsident  Metropolitan  Gas  Company, 
appeared  in  person,  and  by  ff.  C.  Van  VorH;  the  MtiropotiUm  Board  of  Heaithy  6y  H.  C. 
Allrn. 


I 


TRSTlHOMr   or  SAMUEL   P.    PAAUiJI,    AtWICTaiJT-EKaiKKIUL  Or  TUE    HCTROPOUTA N    OIS-UQHT    00. 

Sauffx  p.  Paruau  called  for  the  Metropolitan  Gaa  Company,  being  duty  swom,  tej>ti> 
fies  as  follows; 

By  Afr.  Vam  Vorai:  Q.  Where  do  you  reside*     A.  8ft4  West  Forty^iphih  Street, 

Q.  \VTiat  ifl  your  business?  A.  Gas  engineer,  of  a  practice  of  twenty-MX  years,  and  all 
hranohcs  couneeted  therewith. 

Q.  Quw  lung  have  you  1)ecn  connected  with  the  Metropolitan  Oai  Company  T  A. 
Eight  ycara,  or  n«>arly  so,  within  a  few  months. 

Q,  In  what  capacity*  A.  As  assistant  engineer  in  constructing  works,  and  aflorwanl 
a^fiistant  engineer  for  the  works  of  the  Company. 

Q.  What  are  your  duties  as  assistant  engineer  of  the  Company's  works*  A.  My  Bpeoinl 
duties  in  chorge  of  the  distribution  outside  the  worka,  to  asitiat  the  engineer  when  called 
upon  inside  to  make  any  drawing,  alteration,  or  oxtentdon. 

Q.  With  what  Company  were  you  connected  before  you  connected  yottwelf  with  the 
Metropolitan  Gas  Company?  A.  Tweuly  ycdrs  ago  I  was  i^uperiu  ten  dent  of  the  Trenton 
Gaslight  Company;  afterward  I  was  engineer,  repairing  work^  ui  different  parts  of  the  Uni- 
ted  States,  and  then  in  bui-inesi^  until  eight  years  ago,  in  bu»incs»  for  myself. 

Q,  C-onnecled  with  the  Philadelphia  Gas-Workd  1     A.  Xo,  sir. 

Q.  With  what  other  pis  works  Imve  you  been  conuecte*!  besides  the  Metropolitan  and 
the  Trenton*  A.  The  York,  Pennsylvania,  Gits  Workft;  consulting  engineer  at  Pottsrille, 
couitulliDg  eugincer  at  Fredericbfiburg,  Maryland,  and  at  Columbia,  South  Carolina. 
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1  was  builder  of  the  Trenton  W«ter  Works.     Tbat  U  ouuiUt* 


A. 


Q.  Uacoa  ?    A.  No,  sir. 
the  qucsiion,  ihoiigb. 

Q.  WliMt  )iji<l  you  to  do  irith  the  process  of  roKtiafnoture  of  s^aa  fur  the  dereodantu  * 
I  hul  Diure  purtU'ularly  the  difitritnition.  luid  to  t^ke  the  cuginecr's  ptnee  whea  ibitcot 
the  sumo  time  I  overWM>ked  ov^'ry  ihhij?  round  the  works  for  the  companv's  interest 

Q.  AVhai  coal  docs  the  Metropolitan  (job  Company  use  for  the  manufacture  of  gas  * 
They  use  diflerenl  ruind  of  coal,  but  nil  of  ihe  best  quality.  They  use  th«  best  coals  in  tl»e 
city  of  New  York  or  in  Cho  Uniteil  Stales ;  no  better  coals  can  be  procured — Boghead,  Cao- 
nel  coal,  Arraistou  coal,  Lutheon,  S(.  Helleu,  Inelial,  Lcsmahogo. 

Q.  Is  this  company  particular  about  getting  the  best  quality  of  coal,  and  that  iH^cKt  fVorn 
injurious  ini;;re<lionta,  out  of  which  to  make  their  gas*  A,  There  Is  no  company  in  the 
United  Sunti  ban  better  coal  (ban  the  Metropolitan  ;  it  buvii  the  best  that  cnn  be  purchased 
in  the  niiirket ;  the  Scotch  eiinnel  ranks  the  hif^licsl  iu  Ihe  world,  and  we  have  it.  aiid  tlie 
bituminous  liolds  the  ^ume  runk, 

Q.  You  import  n  j-ond  deal  of  coal  ♦     A.   Yes,  sir. 

Q.  Where  arc  tlio  company's  works  located  t    A.  Forty-aeoood  Street  uid  Kortb  Bircr, 

Q.  The  ga«  is  uii(nufacture<l  there?     A.  Yea,  sir. 

Q.  It  is  west  of  Eleventh  Avenue  ?     A.  Yes,  sir. 

Q.  Can  you  state  how  the  gu  of  the  Metropolitan  Company  is  purified  f  A.  Purified  by 
what  is  called  the  dry-lime  process. 

Q.  Now  you  may  explain  it. 

A.  It  is  the  oyster-shell  lime  wlitch  Is  the  best,  because  It  is  more  like  ■  po«dcr ;  it  ia 
moistened,  damped  a  little,  and  put  into  trayi*. 

Q.  You  call  thorn  trays f     A.  Trays;  wc  put  them  on  purifying  boards,  litres. 

Q.  This  lime  is  put  in  t1iea«  putifnng  boxes  ?     A.   Yes,  Kir. 

Q.  Describe  the  process.  A.  There  are  four  purifiers,  aud  the  gas  posses  through  three 
of  these  boxes  at  one  time,  and  passes  througli  the  lime  euntoined  in  tlieiio  boxes ;  we  test 
the  quality  of  gas  from  time  to  liinc;  there  is  no  set  time  to  change  these  boxes,  but  It  is 
decided  with  a  lest  psper;  when  it  is  shown  that  the  gas  is  the  slighl«st  foul,  then  a  new 
puri6er  is  put  on,  and  the  old  one  is  eleane<]. 

Q.  How  many  boxes  do  you  use?     A.  Four 

Q.  I>on*t  you  use  more  than  ihbt  ?    A.  We  hare  eight,  that  is  two  sets,  four  is  a  scL 

Q.  At  certain  seasons  of  the  year  you  use  them  all  *     A.  Yes,  sir ;  in  the  winter. 

Q.  N'ow  will  you  state,  if  you  please,  what  oftioc  the  lime  performs  in  purifying  the 
what  it  disengages  from  tlie  gas  ?     A.  It  extracts  the  sulpburcllcd  bydrogen  gas,  coi-bonie 
acid  gas,  whatever  ammonia  the  water  does  not  take  nut  by  the  wjubers. 

Q.  Does  the  lime  take  out  the  onimonia  y  A.  Whatever  i>orUon  comes  through  retains 
a  gootl  dciil  of  it ;  we  ticpcnd  more  upon  U)e  washers  lor  the  ammonia  and  tlie  coudcitscn*. 

Q.  It  takes  out  lbn«e  multent  ?  A.  From  Ibe  gas  ;  these  ore  foreign  matter*  we  do  Dot 
wont ;  wc  wnnt  the  illtiminating  matters. 

Q.  Do  you  know  what  becomes  of  them  ?     A.  Arc  detained  in  the  lime. 

Q.  They  enter  into  combination  with  the  lime?     A.  Yes,  air. 

(j.  What  doi-s  the  lUue.  become  ?     A.  It  becomes  foul,  as  we  say. 

Q.  You  say  it  enters  into  combinntion  with  the  lime?  A.  la  the  washers  it  goes  with 
the  watvr  and  tar.  The  sulpl)urett4>d  hydrugen  und  carbonic  acid  comes  hcru  combined  with 
tb%  lime  ;  these  are  the  principal  guses  which  ai*e  contained. 

Q.  You  say  they  are  taken  up  upon  the  lime  ?     A.     Yes,  bir ;  and  contained  by  the  lime. 

g.  Do  any  of  ihem  go  into  the  air,  nnd  if  su,  what?  A.  When  the  liiae  is  exposed, 
I  presume  it  docs — when  the  foul  time  is  exposed. 

Q.  Wh-il  goes  into  the  uir  r  A.  The  emanations  from  the  limc-^whatever  has  an  affinity 
for  the  uir,  and  the  air  has  an  affinity  to  pass  o0*. 

Q.  What  bctsomes  of  the  lime  ?  A.  The  lime  la  llirown  into  the  yard,  and  then  sJd  as 
a  ferlUiser. 

Q.  State  when,  and  bow  often,  the  boxes  are  emptied  ?  A.  We  bavc  no  set  time  tor 
the  boxes. 
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Q.  I  moan  for  thU  lime?  A.  WiH  §  ay  tbey  run  Urcmty.foar  honn*  during  the  winter, 
nnd  (liiiin»  ih«  sumiinT,  wlicn  our  make  U  not  very  preal,  run  i<vo  or  tliree  dnys  before  Uiu 
boxes  Are  cbunge<). 

Q.  Tho  lime  ifl  cmptieil  ?  A.  The  linio  U  emplicil — some  coM  contoinB  more  sulphur 
than  otberB — the  \r\nAe  thing  b  a  cbemieut  coantcTbalnncc 

Q.  YoTir  cffurt  is  to  got  tb&t  coal  which  has  the  least  sulphur ?  A.  Tcd,  sir;  U  is  the 
clieapest  and  best  for  the  consumer. 

Q.  Wlinl  l>ocofnes  of  the  lime?  A.  The  lime  \*  taken  ont  of  the  boxca  and  wheeleil  10 
the  yanl,  and  there  il  reuiains,  or  there  It  ts  conveyed  upon  vessels  ind  oanied  to  the 
country  .is  a  fertilizer. 

Q.  Wbiit  npcnt  is  used  In  the  puriflcntion  of  giw  In  tlie  other  works  with  whicli  you  have 
been  connected  f     A.  Lime ;  dry  lime  ;  I  never  used  any  other  than  dry  lime. 

Q.  Have  you  ba<l  any  cspcncuco  in  the  use  of  any  other  agent  except  dry  liino? 
A.  Xo,  sir ;  I  luve  tried  experiments  witb  iron  filings  and  polasb,  but  ibcy  were  mere 
experiment:!. 

Q.  When  did  you  porfbrro  these  experiments?  A.  It  was  twenty  years  ago,  in  Trenton, 
New  Joracy,  in  }S49, 

Q.  now  did  they  xnceeed?  A.  They  made  gas  tltt  brilUant,  rir,  bnl  very  oxpennve. 
It  was  mere  laboratory  experiments.  Potash,  iron  filings,  and  sulphur.  Tlic  sulphur  nec<l 
not  have  been  there. 

Q.  Brilliant  gas,  but  very  expensive?  A.  The  process  was  very  expensive.  It  wos  too 
expensive  for  general  use. 

Q.  Have  you  been  at  the  Kew  York  Gns  Work*  •     A.  Yes,  Mr. 

y.  Lately  ?  A.  List  Wedne*daT,  fir,  I  vrm  there  looking  nt  the  process  of  purifyine. 
I  vna  fiocompanic'd  by  Mr.  St.  John,  one  of  tlic  patentees.  He  cxpUtned  to  mc  all,  I  pre- 
Bume.     I  do  not  know  that  he  kept  any  thing  back. 

Q.  ^Tiat  agent  do  they  use  there  for  purification  ?  A.  Oxide  of  iron ;  iron  filings  I  (%w 
there  and  charcoal,  and  1  think  he  damped  il  with  nmmoniacal  liquor.  If  there  n'as  any  thing 
else,  he  did  not  tell  me  of  It. 

Q.  You  were  there  wilh  iho  engineer?     A.  With  the  patentee,  Mr,  St.  John. 

(j.  Is  their  process  of  purification  of  gas  patented  ?  A.  Yes,  sir;  it  Is  in  the  composition. 
It  is  not  in  the  method  of  purifSirg;  some  compounds  they  h;tve  got  there. 

Q.  Have  you  ever  nltnessod  any  experiments  for  the  purification  of  gni  by  that  method 
except  this  one  of  the  New  York  Company  ?  A.  No,  sir ;  1  liavc  not.  But  I  have  nnd  u 
good  deal  of  all  kinds  uf  prooes^e^,  in  purifying  gas.  A  good  many  patents  have  been  taken 
out  for  oxides — oxide  of  iron,  oxide  of  xinc,  oxide  of  mangonese, 

Q.  Do  you  know  what  agent  is  used  in  the  United  SLatcs,  in  the  largo  cities  of  the  United 
States,  for  the  purifieation  of  gas?  A.  Oenerallj  dry-lime  process;  Philadelphia  uses  it 
altogether,  nothing  else. 

Q,  Do  you  know  by  whom  the  Philadelphia  Gas  Wodks  arc  owned  ?  A.  By  the  city  of 
Philadelphia. 

Q.  The  Municipal  Corporation  of  PliUadelphia  manufuctarcs  its  own  gas  for  the  citizens  ? 
A.  Yes.  sir. 

Q.  And  in  the  prooess  of  the  purification  of  the  gas  it  uses  dry  lime  ?  A.  Dry  lime — 
yes,  sir. 

Q.  Do  you  know  how  it  is  in  the  city  of  Boston  ?  A.  Xo,  sir,  not  particularly  ;  I  have 
not  heard  any  thing  to  the  contrary  of  dry  lime. 

Q.  Do  you  know  of  any  cities  or  any  ga*  works  where  iron  or  the  oxides  of  iron,  or  iron 
filings,  or  that  process  is  resorted  to  for  purification,  except  the  New  York  Gas  Works  ? 
A.  None  that  I  know  of  or  ever  beard  of. 

Q.  Which  do  you  consider  the  best  method  of  purification  of  gas,  as  far  aa  your  knowl- 
edge and  experience  are  concerned  ?    A.  Dry-lirae  process. 

Q.  Do  you  know  of  any  evils  attendant  upon  it,  or  anj  consequences  Injurious  to  health 
attendant  upon  thit  process  of  purification  of  gas  which  would  not  be  attendant  upon  any 
other  process  ?     A.  I  do  not  know  that  this  is  uuhcalthy;  my  family  rosido  out  uf  the  city 
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of  New  York,  and  I  sleep  off  and  on  wilh  a  one-fool  brick  wall  between  roe  tnd  the 
purifyinR-room,  and  I  never  was  sick  or  experient-cd  n  beadnche,  not  the  alightoat  indi«post* 
lion ;  in  short,  if  there  were  an  epidemic,  I  would  remove  my  family  to  the  wotk.s.  In  *ft6, 
when  the  ebolcra  wa«  here,  I  slept  that  m-ason  in  the  works,  and  never  esperienL*ed  the 
slightest  IntlisposUion  ;  if  there  were  an  epidemic,  I  would  get  my  family  iis  near  the  works 
as  1  could — eitluT  the  yellow  fever  or  cholera.  There  was  but  one  person  in  rorUmouth, 
Va,,  that  was  luken  wilh  cholera,  and  he  wns  taken  from  the  works,  and  was  brought  back, 
and  recovcre<i.     I  hart?  it  from  ovir  engineer,  who  was  in  the  neighborhood. 

Q.  Do  you  know  of  any  tbinp  unlicolthy  about  the  Metropolitan  Ga<  Works?  A.  I  do 
not ;  all  our  men  are  pei-fcctly  healthy  ;  I  do  not  know  of  a  caw  of  gicknes?  ;  no  \aU't  than 
Friday  or  Saturday  there  were  two  nurses,  wlih  four  children,  sent  there  by  the  pliysiciana' 
with  the  whoopins-couKli ;  they  wore  in  the  purification-room  inhaling  t)ie  ga*. 

Q.  la  it  n  u-?ual  occurrence  for  children  to  be  sent  there  ?  A.  Yes,  sir ;  I  have  knovn  a 
great  many. 

Q.  To  inhale  ihe  gas  aB  a  medical  agent?  A.  Yeti,  gir;  i  have  8e<?n  geniterocn  bring 
their  ehildivii  ifiere  in  carriages;  «o  it  i«  not  the  lower  cIh««  that  comee  there,  but  tho 
higher  class. 

Q.  What  do  you  know  about  th«  health  of  the  neighborhood  of  your  gss  works  ?  A.  It 
is  very  healthy,  sir;  uncommonly,  ftir,  round  our  immcdiato  neighborhood. 

Q.  Do  you  know  any  thing]  about  any  epiileuiics  prevailing  there,  among  cbtldrcn  or 
adnltd  !?  A.  No,  sir;  there  h  a.  place  opiJosite,  where  ihi-ro  arc  a  great  many  families  ;  I  do 
not  know  how  tuany  ;  I  tliink  there  Is  but  one  dealh  in  a  year ;  it  is  very  tcldom  you  Bee  a 
funeml. 

Q,  Are  there  many  children  about  your  streets?     A.  Yes,  sir. 

Q.  It  13  ft  prolific  ncighboriiood  ?    A,  Yes,  sir,  quite  -o. 

Q.  You  stalevl  you  observed  the  process  of  purification  at  the  New  York  Gas  Works? 
A.  Yes,  sir. 

Q.  Will  you  state  wliat  you  obscrTeLl  in  regard  to  it,  anil  what,  if  any,  advantages  or  dU 
adwotitiigf-s  tlitre  wtrc  utlcuiliinl  upon  it,  according  to  your  observation  and  experience? 
A.  1  could  not  eee  any. 

Q  Wlial?  A.  Any  diMdvantagcs;  but  I  think  there  must  be  a  good  deal  in  the  pft5, 
because  1  do  not  tliink  Jt,  tukus  out  all  the  fnrbtmie  add  ffot  and  tndphvrrUetl  ftydroffm  ;  I  do 
not  think  the  iron  takes  all  the  cnrbonic  acid  gas  ;  we  want  lime  to  detain  carbonic  acid  gas ; 
they  were  not  using  a  piirliele  of  lime,  and  in  many  places  where  ibey  do  use  the  oxide  of 
iron  they  must  nse  lime;  you  cannot  get  along  wiihont  lime,  that  i.B,  if  you  want  pure  gas. 

Q.  You  cannot  get  along  without  liuie  in  the  piiriticiitioo  of  gas  and  have  a  pure  gas  ? 
A.  I  do  not  believe  you  can  have  a  pure  gas. 

Q.  The  gns.  you  think,  nmuuf'iu'turcd  by  the  New  York  Gas  Company  !■  not  as  pure  as 
the  piis  manufactured  in  your  work^  ?  A.  I  do  not  think  it  is  a.**  pure,  and  I  do  not  think  itft 
illuininaling  power  is  as  strong;  thcit  is  eye  observation,  from  looking  at  it,  sir. 

Q.  What  rt!i-ct  ha?i  it  upon  llie  hi'allli  where  g!i5  of  that  iliaraeler  is  burned,  where  those 
inJinriouH  el^uienls  of  which  vou  S[iL'uk  ure  not  taken  from  it?  A.  I  should  think  injurious 
to  hualtb ;  if  it  was  not  liijurious  to  health  there  would  be  no  necessity  for  us  to  take  it  out) 
fur  it  costs  us  soiuething  to  do  it. 

Q.  YoH  iflke  it  out  05  a.  matter  of  hoalthfulue^,  this  portion  of  the  gas  ?    A.  Yes,  sir. 

Q.  And  the  lime  process  ruully  does  extract  them,  and  if  they  were  not  taken  out  they 
woulil  hi;  ('V(dvfd  in  the  proce>w  of  cumbustion  ?  A.  Yes,  sir ;  if  we  did  not  take  il  out  there, 
the  coiirtumur  would  get  it. 

Q.  Did  you  explain  what  became  of  the  lime  after  the  boxes  were  emptied  ?  A.  It  wa^ 
takert  out,  (brown  into  barrels  atid  tuken  into  (lie  yard,  and  from  there  wo  libip  it  in  vanal- 
bontii,  and  it  is  conveyed  to  different  parts  of  the  country  as  a  fertilizer. 

Q.  And  it  is  a  good  fertilizer?  A.  Yes,  sir;  »c  use  It  ourselves  for  filling — mixing  U 
with  "brcoxe"  or  coke-dust.  Permit  me  to  read  a  Utile  porogrdph.  It  is  by  Lewis  Thomp- 
son,  one  of  the  best  gas  autlioritiej*  in  Euglantl.  (Witncfis  rend  fVom  "  The  Chemistry  of  Gas* 
Lighting,"  London,  as  follows) :  at  page  3 1 ,  he  says  : 
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''Everronc  knows  that  the  purtfrEng  agent  flrat  employed  by  Windsor  waa  Hmc;  anc 
recent  cxpfriracHts,  coiiduclcd  wUh  the  most  scrupulous  care  and  hy  the  most  experienced 
manipulators,  have  ehown,  beyond  all  doubt  or  question,  that  nothing  whatever  U  bo  well 
adapted  for  the  complete  purification  of  f;as  from  its  mo^t  pernicious  impurities ;  and  nothing 
tends  so  much  to  preserve  ita  illuminating  potvcr,  as  the  very  urticic  uitcd  and  t^elected  before 
all  others  by  Windsor — that  U  to  say,  common  lime.  It  would  hence  appear  that  our  pro< 
gresa  In  the  ai  t  of  purifying  gas  has  been  nil ;  for^  alUioogh  almost  every  chemical  ngcut  of 
a  moderately  cheap  kind  hn»  found  itself  colisted  into  the  service  by  one  patentee  or  another, 
yet,  in  the  present  day,  those  best  acquainted  tvith  the  purification  of  gns  in  a  particular 
way,  tell  us  unanimously  that  lime  alone  is  the  only  subsUincc  which  nill  cflTectuolly  remove 
the  chief  ifnpuriiies  of  ooal-^as,  without  so  serious  a  destruction  of  illuminating  power  ns  to 
require  the  introduction  of  a  new  clement  in  the  calculation  of  tlte  cost.  That  U  to  &ay,  the 
employment  of  a  portion  of  cnnnel  coal  by  way  of  compensating  for  the  loss  which  every 
other  purifying  agent  but  lime  causes  in  the  Illuminating  power  of  pas. 

"That  common  lime  used  in  a  drylimc  purifier  is  the  most  olTcctual,  ecoDOmicji],  and 
least  hurtful  agent  to  which  impure  gas  can  be  subjected,  no  prnotieal  man  can  venture  to 
deny;  and  next  to  this  may  be  classed  lime  used  in  a  wet  purifier,  though  this  is  much  lei>s 
cflcctivo,  and  very  apt  to  leave  carbonic  acid  in  tbc  gas.  Of  course  this  purification  goes  no 
further  than  to  the  acidulous  compounds  conuiuod  la  the  gas,  such  as  carbonic  acid  ami 
sulphuretted  hydrogen.  Hut  aometbing  may  be  learned,  nevertheless,  from  this  peculiar  fit- 
ness of  lime,  even  in  respect  to  the  removal  of  the  alkaline  compounds.  It  would  ap))ear 
that  neither  carbonate  of  lime  nor  the  hydrosulphatc  of  lime  possesses  any  aninity  fur  those 
naphthas,  or  faydrocarbona,  upon  which  the  luminosity  of  gas  depends.  Hence  tlic  lime, 
when  fully  saturated,  or.  as  the  phrase  i?,  when  *foLil,'  contains  nothing  of  the  light-giving 
principles  of  gaj>,  for  these  have  passed  on  untouched.  A  vcrv  dlflurent  result,  however, 
takes  place  with  the  oxides,  carbonates,  and  sulphates  of  the  metals  proper.*' 

Q.  What  do  you  say  about  him  as  an  authority  ?     A.  lie  is  ii  giis  authority. 

Q.  How  cmineat  an  tutboriiy?  A.  Oucotthe  mo:Jtemiucntmcn.  Dr.  Lctlicby,  I  think, 
is  ahead  of  him, 

Q.  What  other  author  have  you?  A.  Rev.  Mr.  Bowditch'a  Analysis — page  21 — he 
speaks  of  all  the  processes  from  the  beginning. 

Q.  Which  process  does  he  favor  ?     A.  He  seems  to  favor  his  own. 

Q.  What  is  that  ?  A.  Hot  lime  and  clay  puri&catiou.  I  do  uol  know  of  anybody  using 
that  at  alt. 

Q.  What  docs  he  say  aboat  the  lime  process— niry  lime  ?  A.  Page  21,  speaking  of  the 
oxide  of  iron,  he  says :  ^  Although  this  process  of  puriflcatlou  Is  a  great  point  to  large  gas  com* 
panics,  it  has  its  drawback  to  consumers.  Because  when  it  comes  into  use  much  carbonic 
odd  is  left  in  the  gas  ;  and  secondly,  because,  when  the  fonl  oxide  is  spread  out  to  revivify, 
it  casts  off  a  quantity  of  very  offeni^ive  com[>oundf,  which  seriously  annoy  those  who  reside 
in  the  neighborhood  of  the  works ;  where  the  foul  oxide  la  exposed  to  revivify  in  the  free 
air,  tlie  evohitioo  of  sickening  vapors  emitted  by  foul  oxide  maybe  carrie*l  through  eliira- 
neys,  and  through  fires,  into  the  atmosphere  so  as  to  be  rendered  harmless." 

I  have  the  report  of  the  annual  meeting  of  the  Driti^h  Ai^ocialion  of  Gas  Managers ;  they 
have  a  number  of  processes  introduce<l ;  there  is  one  I  should  like  to  aay  something  about; 
it  is  tbc  fifth  annual  general  meeting  of  the  Oenerul  Association  of  Gas  Managers,  held  in 
London,  June  2d,  3d,  and  4Lh,  1868;  I  read  from  K\\q  Journal  of  GaS'Lifjhtiu^^  page  474,  fmm 
the  President's  Inaugural  Address:  "In  the  process  of  purification,  but  little  advance  bos 
boen  made.  Experience,  however,  serves  to  confirm  Dr.  Letheby,  that  the  sulphur  com. 
pounds  in  gas  may  Ih5  considerably  reduced  by  dry  purifiers  of  large  surface,  through  which 
the  gas  posset  slowly.  This  has  been  shown  to  be  the  case  at  t]ic  Great  Central  Gas  Works, 
where  the  quarterly  average  of  sulphur  has  by  that  means  been  reduciMl  from  SO  graius  to 
leas  than  20  grains  per  hundred  cubic  feet"  In  speaking  of  the  different  tests :  "  Mr.  Elli- 
son, the  chief  of  the  Experimeotil  Works  of  the  Pari^  Gas  Cmnpauy,  observes  tlmt  any  por. 
tion  of  sulphur  in  gas  that  can  be  injurious  to  health  or  to  property,  is  that  portion  which  la 
fUmtoated  in  the  form  of  sulphurous  acid  during  ordinary  combiuution^,  and  that  In  a  labora* 


tory  test,  by  mcaoB  not  oommonly  adopted,  can  extract  a  larger  quantitr  of  g>ii,  ia,  or  oajailit 
to  be,  useless  o^  a  test  of  the  purity  of  tlto  gas  to  tbo  public.'*  There  are  a  great  many 
others,  if  you  wish  to  have  them ;  I  b.ive  thejn'*  paper*  for  a  number  of  ywirf. 

Q.  Tlie  drj-lime  proocss  bos  the  effect  to  remoTe  the  sulphur  from  the  gas  f  A.  Yes, 
sir;  Bulpliurellcd  hydrogen  and  carbonic  acid. 

Q.  And  19  lime  the  best  known  ngcnt  that  you  know  of  to  remove  itf     A.  Ye*,  sJr. 

Q.  If  not  removed  it  remains  with  the  gas,  and  is  CTolve<I  villi  its  combustion  ?  A.  Tes* 
sir;  it  goc«  nut  somewliere, 

Q.  And  makes  the  gns  impure  and  injurions  to  hcfillh  ?  A.  Yes,  sir  ;  in  18&fl  the  Great 
Central  Gas  Company  bci^god  to  be  permitted  to  use  wet-lime  purifiers ;  that  ifi,  In  the  second 
rank  of  purifiers ;  3lr.  Thompson  states,  the  first  is  dry  lime,  and  the  second  is  the  wet-Ume 
proecfis;  and  the  thinl  the  oxide  of  metals— of  zinc,  iron,  or  other  metals. 

At  the  thirty-first  half-yearly  ordinary  meeting  of  the  shareholders  of  the  Great  Central 
Gas  Consumcri)*  Company,  held  ia  London,  October  20,  1866,  the  chairman  said  (witneea 
read  as  follows):  "The  sulphur  question  is  one  of  our  great  diflicultJe?.  We  hiive  grappled 
with  it  in  the  most  effectual  manner  wc  can.  We  have  done  every  thin;:  in  our  power  to  re> 
duce  the  quantity  in  the  gas;  we  imve  gone  to  a  lorge  expense  in  picking  ottt  the  pyritea 
from  tlic  coal,  and  we  have  employed  a  most  eminent  chemist,  Professor  Redwood,  in  addi' 
tJon  to  our  ordinary  staff,  to  assist  us  in  our  codenrors  to  get  rid  of  the  cau-^e  of  complaint. 
We  also  ioritcd  Dr.  Lethcby,  thougli  without  auceess,  to  viidt  our  works,  and  favor  ua  with 
any  suggestions  iu  his  power  upon  the  subject.  It  is  one  of  those  obscure  things  which  we 
cannot  fdthom.  Sometimes  wc  arc  below  20  grains;  occasionally  we  nrc  above  that  stand- 
ard. Of  course,  in  purchasing  coal  our  great  object  is  to  obtain  that  wluch  contains  the 
least  sulphur^  but  it  wiU  ocoasionnlly  happen  that  coal,  in  the  same  pit  as  the  vein  is  worked 
out,  is  found  to  have  a  larger  quantity  of  sulphur  la  it  at  one  time  than  at  anolber.  We 
should  have  no  difllcuUy  whatever  if  wo  could  use  the  wet-lime  proecss  of  purification.  Rome 
companies  ai-o  so  situated  that  lliey  can  do  so,  but  if  we  were  to  altciHpt  to  do  it  at  Bow 
Common,  as  wc  nsvxX  to  do,  wc  should  fall  again  into  trouble  with  the  local  authorities.  We 
have  been  brought  up  befuru  the  police  magistrate  for  uuiitunce."  **  Tliu  use  of  wet  lime  ia, 
therefore,  prohibited  to  u«.  Wo  arc  nhout  to  try  sonic  mofliScation  of  the  lime  process,  nsing^ 
lime  iu  some  furm,  and  to  a  cerinn  degree,  to  enable  us  to  come  within  the  standard  pre- 
scribed by  Parliamant,  which  I  hope  may  be  successful." — ( TJie  Journal  of  Oa^Lighting^  «(&, 
Oct.  80,  1866,  p.  790.) 

Crou-aaminniion  by  Mr.  AU«h  :  Q.  To  como  bock  to  the  gai  work^  of  the  HetropoUtan 
Ga^-Light  Company  ;  how  lung  does  this  rL'fuse  Hiue  remain  on  the  premiaca,  ordinarily, 
after  it  comes  from  the  purificrti?  A.  X  month  or  two — week  ;  probably  wo  take  some  ia 
less  than  a  weclt. 

Q.  I^  it  deposited  in  the  yard  in  heaps  f  A.  Yes,  sir ;  there  is  a  heap  of  It  in  the  yard 
now, 

Q.  What  ia  the  condition  of  tliia  rofuso  lime,  as  to  its  temperature,  when  It  conaes  out  of 
the  jiurifitrs  P     A.  It  is  warn*. 

Q.  I  mean  at  the  time  it  i&  in  the  purifiers — ^is  it  hot  or  cold?  *  A.  Cold  in  tho  purifiara. 

Q.  On  being  cxpo&ed  to  the  air,  doctf  it  become  hot  t  A.  Yea,  sir  ^  it  gcta  hot  then  ;  it 
is  the  uniting  of  tho  air  that  makes  it  wnrm. 

Q.  Are  there  any  odors  esc^ipiug  from  this  lieap  after  it  is  exposed  to  the  air?  A.  Th« 
greatest  odors  are  in  the  removing  from  the  purifier  and  taking  it  out. 

Q.  Ani<wkT  my  que^liuD,  pk-aHO ;  arc  there,  or  are  there  not,  odors  tliat  escape  into  tho 
air  from  this  n-fuflc  Ume  after  it  \s  removed  from  the  purifier?     A.  Yea,  sir;  a  little. 

Q.  Do  you  know  of  whut  that  udof  consists — of  what  gutses?  A.  Odor  of  sulphuretted 
hydrogen  and  ammoiuncrtl  odor. 

Q.  U  is  then  the  udurs  of  the  gases  that  are  absorbed  in  the  purificatloD?     A.  Yes,  eJr; 

Q.  Do  they  undergo  any  chemical  obango  by  uniting  with  the  oxygen  of  the  air  *  A. 
I  presume  they  do. 

Q.  Do  you  know  what?  A.  No,  sir;  I  cannot  say  that  I  do.  It  throws  off  sulphuretted 
hydrogen  and  carbonic-acid  gas  into  the  air ;  and  the  lime  after  a  while  has  no  smell.  The 
pile  there  dooU  smell  at  all. 
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Q,  Von  8Ut«il  in  tout  direct  rxaniination  tlint  the  cttrbotiic-aciJ  gjs  was  taken  out  from 
Uie  ffia  in  llu-se  pnrifiers  for  the  pm"po6c  of  henltti  ?     A.  Ycji,  sir. 

Q.  Doos  carbonic-acid  ^m  in  tlic  gus  diminish  it«  illuminnting  power?     A.  Ii  does. 

Q.  But  Tou  extract  it  because  it  \a  detriiuonta]  to  heulli>  T     A.  It  would  be  impure  gas. 

Q.  To  what  extent  would  the  amount  of  carbonic-acid  ga^  Ics.icu  the  illumiDoting  power  ? 
A.  1  presume  it  would  lose  a  candle-power  or  so.  Some  make  it  a  great  deal  more  llian  that : 
and  at  the  Bamc  time  it  would  be  impure  ga«. 

Q.  What  is  tlic  amount  of  carbonic-acid  p^as,  in  a  thousand  feel  of  gua,  before  it  is 
purified  ?    A.  I  never  measured :  we  have  no  laboratory  to  mctiaurc  It. 

Q.  la  there  any  perceptible  diflTiirenoe  in  tlie  amount  of  thia  odor  whicli  cornea  from  tbe 
amount  of  refuse  limo  in  tbe  dlfl*eronl  degrees  of  temperuture  or  buinidily  of  tbe  ulr? 
A.   It  in  about  the  same  to  us  at  the  works. 

Q.  The  amount  of  odor  is  tlie  same  in  wet  weather  and  in  dry  1  A.  To  us  at  the  works ; 
I  cannot  answer  any  thing  bi-yond  the  worlts. 

Q.  Hai'c  you  ever  vii-iied  the  rblladolphia  Gas- Works?    A.  Tes,  sir;  many  times. 

Q.  Did  ycu  perceive  this  aome  odor  Crom  tliifl  masa  of  lime  hi  those  works  ?  A.  Pre- 
cisely the  B&mc — yes,  air. 

Q.  What  knowledge  hare  you  of  the  health  of  the  Dcighborfaood  in  the  vicinity  of  the 
Metropolitan  Gas- Works  *    A.  It  is  said  to  be  good. 

Q.  Have  you  any  personal  knowledge  V    A.  I  am  tborc  every  day. 

Q.  Have  you  any  personal  knowledge  ?     A.  No,  atr. 

Q.  You  infer  that  the  gnfi-works  are  hentthy.  from  the  fact  that  physiciana  have  sent 
ehildrcn  there  ?     A.  I  only  judge  from  myielf. 

Q.  You  mentioned  tbe  fnct  ?  A.  Ve^,  sir;  pbysichmt  stmt  cbildrea  there;  I  was 
myself  eighteen  months  inside  the  works ;  I  have  slept  inside  tho  works,  and  never  ^ok  the 
slightest. 

Q.   iiuvo  you  never  heard  of  phy^iicianii  giving  strycbuine  to  sick  people  ?    A.  No,  sir. 

Q.  Or  calomel  y    Yes,  sir ;  I  have  taken  it  mysidf. 

Q.  Would  you  recommend  that  the  whole  community  should  be  given  a  dose  of  calomel 
or  strychnine  f     A.  Might,  if  it  would  do  them  good. 

Q.  You  arc  not  an  expert  in  medicine  ?     A.  No,  ek. 

Q.  You  have  no  knowledge  of  tho  eSbct  of  this  gas  upon  the  public  bcaltli  ?     A.  No,  sir. 

Q.  Will  you  state  what,  in  Uie  process  of  the  New  York  Gas* Works,  is  patented  ? 
A.  Nn,  sir;  I  never  examined  their  claim;  it  is  in  the  composition ;  they  may  use  some 
little  thing  that  others  do  not;  aome  patents  contain  saw-iluat ;   they  do  not  U!<e  s&w-dusu 

Q.  Have  you  any  knowledge  of  the  illuminating  power  produced  by  tbe  New  York  Gas- 
Company  ?  A.  No,  sir;  I  havo  heard  it  was  l.'i  or  14  candles;  I  nei'er  examined  it  photo- 
metrically. 

Q.  Will  you  tftko  that  book — **The  Chemistry  of  Gas-Lighting" — and  at  pa^e  S2,  and 
read  tbe  last  clause  at  the  bottom  of  the  page,  commencing,  "superior  in  activity"?  (Wit- 
ness read  as  follows  :)  A.  "  Superior  in  activity  to  the  sulphate  of  lime.  Iho  muriaie  of  that 
base  next  claims  attention,  and  the  mode  nf  using  this  substance  patented  by  Mr.  Laming, 
seems  to  possess  the  greatest  amount  of  advantages;  but  whatever  the  plan,  the  theory  ami 
practice  of  the  application  of  these  lime-suits  ore  e(|ually  satisfactory ;  the  ammonia  com- 
bined with  carbonic  acid  is  arrested  by  the  limo-«alls  employed,  and  a  doutilo  dccompO!>itioti, 
attended  with  the  production  of  two  new  Hubstanccs,  neither  of  wliich  have  any  aflinily  fur 
the  illuminating  matters  of  the  gas.'* 

Q.  Turn  to  page  86 — "  Chemistry  of  Gas-Lighting " — and  read  the  firet  paragraph  of 
the  page,  lieginning,  "And  tlicre  is.'*  (Witness  read  a?  follows:)  A.  "And  there  ia  this 
very  great  advantage  in  favor  of  tho  aforesaid  arrangement  of  muriate  of  lime,  oxide  of  iron, 
and  hydrate  of  lime,  that  it  entirely  obviates  all  smell  and  nuisance  from  the  Gas-Works.^ 

Q.  Now,  from  tho  next  paragraph,  commencing  at  **Foul  lime"  (Witness  read  as 
follows:)  A.  "Foul  lime,  as  it  is  removii'd  frnm  the  purifier,  consists  of  an  admixture  of 
several  »ilta,  some  of  which,  as  the  ferroeyatute,  sulphocyaimte,  and  hydrocyanate  of  lime, 
are  in  such  minute  ^uauliiies  as  to  require  no  notice  hero  ;  but  there  are  other*,  such  ns  the 


carbonate  and  (he  h^droflulphatc  of  Ume,  and  the  hydro'tulphate  of  aramODta,  which  ai 
considerable  quantity  and  constttiiCe  un  iraporlattt  part  of  the  totul  bulk.  There  ii 
quantity  of  hydrate  of  Ume  in  an  um-ciinbincd  state,  and  which  xnar  be  said  to  be  wasted. 
The  analysb  of  these  principal  eompoundH  shows  that  the  ga\u  exist  in  about  the  proportion 
wliieh  our  estimate  of  the  impurilieii  in  coal-gaiii  would  indicate — thai  is  to  saj^  more  th^ 
hnlf  the  miiss  conMSU  of  carbonate  of  limCt  nearly  onCrfaurth  ofbydrosulphnte  of  lime,  about 
one^fifih  ia  hydmtc  of  lime  unacted  on,  and  the  residue  contains  the  cyanogen,  soll^.and 
the  ttilJeioufi,  and  other  impurities  of  tbe  limettonc,  with  a  variable  proportlou  of  hydro- 
sulphate  of  ammonia,  retained  in  the  miiM  mechanical ly.  With  euch  a  mixture,  it  i«  not 
surprisinu  that  a»  tilleiitiire  odor  la  emitted  on  exposure  to  atmoaphcric  air,  for,  in  tbe  fint 
pliicf*,  the  hyilro»<u]phate  of  aratnoiiia  must  pass  into  the  air  by  a  f<imple  process  of  diSiinon, 
while  the  hydrosulphate  of  lime,  being  ncled  upon  by  the  carbonic  acid  of  the  at,niu«phcre, 
will  give  ri.-4c  to  the  formjtir>n  of  carbonate  of  lime,  Hnd  a  copious  erolutiiai  of  sulphuretted 
hydrogen  gas.  And  It  La  iu  thla  latter  particular  that  tlie  use  of  oxide  of  iron  has  its  gr«ale«t 
recommendation  ;  for,  as  we  have  before  Ptatcd,  the  affinity  of  oxide  of  iron  for  sulphuretted 
hydrogen  U  grtriter  than  fur  carbonic  acid,  whereas  with  lime  the  contrary  is  true.  Hence 
tlii'  sul[»hu[ct  of  iron,  not  being  decomposed  by  the  carbonic  acid  of  the  wr,  umits  no  odor, 
while  the  Bulphuret  of  Ume  is  readily  decomposed,  and  ihud  produces  an  alH>miuable 
nuisance." 

Q.  Now  please  road  from  page  37,  tbe  fourth  paragraph,  commencing,  "  But  where.** 
(Witness  rend  as  follows:)  A.  "  Uul  where  the  necessity  fur  avoiding  nuisance  is  consider- 
able, tbe  spent  lime  should  contain  as  little  ammonia  us  possible,  for  the  sulphurct  of  cjX- 
ciitni  clone  decomposes  very  slowly  by  contact  with  atmospheric  air,  and  has  rather  a 
tcojicncy  to  absorb  oxygen  and  generate  hyposulphite  of  Un)c  than  to  evolve  bulphurettcd 
hydrogen  by  combining  with  carbonic  acid.  When  ammonia,  however,  Is  present,  this 
rapidly  ubsurb^  carbonic  acid;  and  the  carbonate  of  aromoniu,  thus  produced,  intttADtly 
reacts  upon  the  inoi^t  »ulphurctor  caknuiu,  whence  result  carbonate  of  lime  and  bydn*- 
solphate  of  nnmionia — the  l.itlrr  of  which,  by  evolving  its  clmracteristic  odor,  gives  rise  t6 
the  we!l-kuoxiu  ofli'iiHivc  stuuch  of  gas-llnic  rffuse." 

Q.  Read  from  page  41,  the  laHt  clause  of  the  middle  paragraph.  (Witness  read  as  fol- 
lows:)  A.  "Hence  the  oxidea  of  mMiigancHc,  iron,  zinc,  lead,  copper,  and  antimony,  have 
been  laid  under  the  *  taboo  ^  of  the  patent  law  by  various  inventors,  llMUgh  at  present  the 
uxidcii  of  iron,  leud,  and  autitnonyj  are  the  only  ones  iu  practical  UAe  in  this  country." 

ii.  Ta^c  a  1,  the  last  paragrapli.  (Witness  read  as  follows  :)  A.  "  In  the  April  nuiDl>er 
el  the  Joarnai  of  (ftu-Li^ktinff,  fur  18C0,  ay^'^'^muiiication  will  bo  found  from  a  correspond- 
eiiC  of  the  Mininff  Journaf,  which  illustrates  the  above  position.  Ilaving  prep^ired  ■  mixture 
of  lime  and  sulphate  of  iron,  so  as  to  produce  liydrated  acsquioxide  of  iron,  this  was  placed 
in  a  dry-lime  purifier,  and  the  first  trial  was  Pinind  to  have  purified  only  1,600  cubic  foot  of 
gas ;  after  exposuru  to  the  air  it  purified  2,400  cubic  feet ;  on  u  second  exposure  to  the  air, 
it  purified  3,OS0  cubic  feet,  and  ultimately,  upon  another  exposure,  it  reached  as  high  as 
4,200  cubic  feel,  or  very  nearly  three  times  the  original  quuntity;  and  tlUs  result  acoordJ 
exactly  with  the  dally  expcrienee  of  gas  engineers  upon  the  subject." 

Q.  In  the  work  of  Mr,  Lewis  Tbompscm,  in  the  panigruph  you  read  on  tbe  3lsl  page, 
as  I  undcr.'^tand  tbe  drift  of  this  work,  it  is  to  dclcrniinc  which  is  the  most  ecouomical 
method  of  manufacturing  gaa 7  A.  The  least  hurtful;  on  the  same  page  it  says  that  dry 
lime  in  the  most  cSectual,  economical,  and  least  hurtful  aizenl  to  which  impure  gas  can  be 
subjected. 

Q.  I  want  to  get  at  what  he  means  by  **  hurtful ;  ^'  hurtful  to  the  public  or  hurtful  to  the 
gaa?     A.  Hurtful  to  the  pas,  I  prcaumo. 

Q.  Is  this  work  ("  Cheraidtry  of  Gas-Lighting  ")  a  sanitary  work,  or  a  pracltcal  work  for 
the  gasmaiiufttcturcrs  f     A.  U  was  wniten  for  the  science  of  gas — for  the  ga.-*  engineer. 

Q.  Has  no  bearing  whatever  up<m  the  results  of  gaa-making  in  a  sanitary  point  of  view* 
A.  I  think  not ;  it  i^  to  render  impure  gas  pure  gas  ;  the  object  is  to  deliver  as  pur«  a  gas 
to  the  cf>nfiuraer  as  possible ;  if  It  i^  an  Impure  gas,  it  i?  unhealthy,  I  presume. 

Q.  I  understood  you  uever  had  had  aoy  experience  yourself  la  (lie  o.\i'le-of-iron  i 
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urllier  than  Iho  Httlc  «liH;riiii<mls  I  Npvke  of;  but  not  in  a  gcberal  way  ;  for  it  b  not 
used  111  tbi.4  couDtry. 

He-dirv^t  exarnhfUion  b*f  Mr,  Van  Voont:  Q.  IIow  sftx)!!  flo  the  odon  from  tho  lime- 
heap  escape  aAcr  being  rcniorcd  tvom  the  boxes?  A.  Almost  aa  soon  as  the  lids  arc  re- 
EDOveO. 

Q.  now  Boon  does  it  lenutnalcT    A.  Within  three  or  four  hours. 

Q.  Does  that  heap  of  lime  emit  auy  odura  *     A.  No  sir;  not  that  I  know  of,  sir. 

Q.  The  heap  of  Hme  itself,  after  tc  is  removed  for  two  or  three  hours,  emits  no  odors? 
A.  No,  8ir;  the  itpcnt  limo  emits  no  odors. 

Q.  Your  attention  has  been  called  as  to  whither  rou  have  any  experience  as  to  the  health 
of  the  community ;  I  ask  you,  what  portion  of  your  time  hnvc  yuu  spcut  in  these  particular 
gas-workfl  for  m\  or  eight  years  past?     A.  I  am  there  probnbly  half  my  time. 

Q.  Iti  the  works  ?     A.  I  aid  there  four  tlmas  a  day,  sir;  probably  an  hour  each  time. 

(i.  Have  you  any  knowledge  of  any  disease  prevailing  in  that  neighborliood  amon^  chil 
dr«u  or  adulL^  more  than  any  other  part  of  the  city?     A.  No,  sir;  I  have  not  beard  of  any. 

Q.  Or  whether  that  neighborhood  \»  a  healthy  or  unhealthy  neighborhood  ?  A.  Never 
heard  of  its  being  uubealthy. 

Q.  Kver  heard  of  any  comptalnls  from  people  in  the  neighborhood  of  it?  A.  No.  sir;  I 
hare  heard  tliem  complain  of  smelU,  but  smells  of  &t-houscs. 

Q.  Are  there  fat^houses  round  there?  A.  Yr«,  sir:  there  is  m  steamship  that  boils  ani- 
mals I  have  seen  jtiled  up  on  the  pier  ;  1  think  Thirty-eighth  Street ;  it  la  terrible ;  some- 
times made  me  sick. 

Q.  Where  U  tbot  ?     A.  That  is  on  llie  Korth  River,  just  below  me. 

Q.  Describe  what  kind  of  an  establishment  ihnc  ts,  A.  I  hare  never  wen  it,  only  from 
our  works ;  I  hare  ^ea  animals  go  there. 

Q.  Dead  animals  that  are  carried  tliere?     A.  Te«,  sir. 

Q.  Dolled  up  ?     A.  Tes,  sir  ;  or  cut  up  in  some  way. 

Q.  Did  you  detect  the  odor  from  those  works  ?     A.  Ye^.  air. 

Q.  I  want  to  know  what  it  is.    A.  There  is  dead  animals  boiled  there. 

Q.  Animals  which  hare  died  a  natuml  way  are  sent  tliore  and  boih-d?  A.  Yes,  sir;  I 
bare  smelt  It  for  eight  years. 

JS^  Mr.  AUrn  :  Q.  Those  are  odors  of  decomposed  animal  matter  ?     A.  Yes,  sir. 

By  Mr.  Van  Vors/.'  Q.  Very  disagreeable  and  very  offensive  ?     A.  Yes,  sir. 

Q.  Do  you  know  of  any  other  causes  of  the  production  of  disagreeable  and  offensive 
odors  in  that  neighborhood  ?     A.  No,  sir  ;  there  is  a  sewer. 

Q.  How  lung  has  thnt  c^tahlijihment  for  lioiluig  of  those  dead  animals  been  there? 
A.  It  is  eight  years  since  1  went  there,  und  I  have  smelt  it  there  every  year. 

Q.  Is  it  existing  there  ?     A.  Yes,  sir. 

JBjf  Mr,  AUen :  Q,  Has  it  ever  made  you  stck  ?     A.  Yes,  sir. 

Bif  Mr,  Van  Vtvnt:  Q.  Do  you  know  of  any  useful  purpose  It  Is  Becompliflhlng  ? 
A.  No.  Bir. 

B^  Mr.  I/tjtbrovtk:  Q.  About  how  much  lime  is  used  ?  A.  The  charge  to  a  purifier 
would  be  about  2^0  butihcls. 

Q.  Is  it  not  practicable  to  immediately  convey  this  lime,  when  It  is  taken  out  of  iho  par- 
fler,  away  to  Bomc  place  where  it  will  be  InolfonslTe  ?  A.  I  think  in  ■  few  hours  after  there 
b  no  smell. 

By  Mr,  Van  Vorti:  Q.  How  often  do  you  open  the  boxes?  A.  Every  two  or  three 
doys;  it  is  uecordiug  to  the  gas  passed  tlirough  ;  in  the  winter  rime,  when  passing  a  large 
amonnt  of  gA.%  every  day. 

Q.  Do  you  know  any  thing  about  the  arrangement  made  by  the  company  for  the  removal 
of  the  lime  ?     A.  No,  sir  ;  the  president  haH  that  arrangemenL 

Q.  It  ts  not  allowed  to  remain  there  any  longer  than  necessary  ?     A.  No,  sir. 

TEBTmoBT  or  nor.  o.  r.  cnA.\Dt.ER,  cannsr,  to  the  boaud  or  ns&tTn. 
By  Mr.  AtUn  :  Q.  What  is  your  profession  ?     A.  Chcmiiit. 

Q.  Are  you  connected  with  any  public  institution  in  this  city  ?  A.  Yes,  i>ir;  I  hold  the 
cboir  of  Ajuilytical  and  Applied  Chemistry  in  the  School  of  Uines  of  Columbia  College  ? 


Q.  And  ftlao  Chemiat  of  ihe  Molropolitin  Board  of  DeaUli?     A.  Yes,  sir. 

Q.  Htivc  you  paid  special  attention  to  the  chemistry  of  illuminating  gu  ?    A.  Te»,  filp, 

Q.  From  whnt  is  illuminating  gas  prepared?     A.  Itiluintnoutt  coal. 

Q.  What  U  the  compOHiiion  of  hitutniuous  coal  *    A.  Carbon  and  hydrogen,  with 
(^ulphur  and  nitrojcen,  and  carllily  and  silicious  impurities  whivh  constitute  the  a«li. 

Q.  How  ifi  the  pas  prepared  from  the  coal?  A.  By  ezpoaiog  it  to  a  high  temperature  in 
retorts  of  iron  or  clay. 

Q.  What  ore  the  prodncLfl  of  thin  ?     A.  Coke,  tar,  aninaoniacat  liquor,  and  gaa. 

Q.  What  bccotnos  of  the^e  products?  A.  The  coke  remains  in  liic  ret/)rt;  the  tar  and 
amnioniacal  liquor  accumulate  in  the  hjdraulieirain,  and  in  the  condenser  and  HTubber; 
Ihe  gas  passes  on  to  the  puriiiers. 

Q.  Wlint  I*  tltc  composition  of  the  ^os  b»  It  lenvi^  the  hydranlic  main  you  speak  off 
A.  It  consists  chiefly  of  marsh  ga?^  carbonic  oxide,  and  hydrogen,  whidi  are  tltc  non-iUuml- 
bating  combustible  con(<titucntj^ ;  of  olefiant  gas,  and  acTcral  other  hydro-carbon  gases  and 
vapors  which  arc  the  illuminating  constituents — sulphuretted  hydrogen,  car)>onic  acid,  am* 
moniit^  cyanogen^  flulphoH-ynnogen-,  uilrogcu  (I  believe  those  ore  the  most  important  ones), 
bisulphide  of  carbon,  nqueous  rapors ;  this  last  group  of  eight  constituents  constitute  the 
u»uless  or  injurious  iinpurilics;  I  did  not  menlioti  the  hydro-carbons  individuallr ;  there  ure 
a  dozen  or  twenty  which  I  fp-oup. 

Q.  Have  yun  ever  visitod  the  works  of  the  Metropolitan  Gaa  Com|>any?     A.  Tea, 

Q.  WIkU  process  ilo  they  use  there  for  purifying  the  pas?    A.  The  dry-lime  proccsa. 

Q.  Wliitl  is  the  cQuiposilion  of  the  lime  after  it  has  acted  upon  the  gas?  A.  it  cotuiats 
essentially  uf  sulphide  of  calcium,  carbonate  of  lime,  hydrate  of  Hmc,  and  containi  aoudl 
quantitifs  uf  amcionia,  cyanide  of  calcium,  sulpho-cvauide  of  calcium. 

Q.  U  that  all?  A.  Except  a  little  tarr^'  matter;  maybe  minui43  traces  of  other  things, 
but  Uiose  arc  the  essential  constituents. 

Q.  Whftt  occurs  when  this  spent  or  usclcaa  lime  is  exposed  to  the  air  f  A.  The  ammanit 
absorbs  carbouii*  acid,  forming  carbonate  of  anmionia ;  the  carbonate  of  ammonia  decom* 
]K>ses  the  sulphide  of  calcium,  forming  the  sulphide  of  ammonium,  which  ts  cvoUcd ;  car- 
bonic acid  decomposes  sulphide  of  calcimu,  liberating  sulphuretted  hydrogen ;  oxygen  ti 
nbf^orhod  with  the  evolution  of  heat,  and  the  formation  of  hyposulphite,  sulphite,  and  sulphate 
of  limp.     These  are  the  more  important  rcaetions. 

Q.  Wh^it  is  the  nature  of  this  gas  as  to  its  offcnsiveness,  when  evolved  in  the  air* 
A.  The  sulplnireUcd  h>drogt^u  and  t>ulphido  of  ammonium  are  the  predominant  constituents 
of  the  di^a^ecnhte  odurs  cvidvod  hy  the  lime  refuse. 

Q.  The  fact  U  tliey  produce  a  di:^reeuble  odor?    A.  They  have  n  dituigrecaLile  odor. 

Q.  Is  this  iliMgrpctibte  odor  efpmlly  perceptible  in  all  kinds  of  wcfltlior*  A.  No;  in 
dry,  clear  weather,  the  odoru  rise  rapidly  in  the  air,  but  in  damp,  heavy  weather,  particulirl; 
wiih  the  wind  favorahlp,  tlic  odor  will  diffuse  itself  throughout  the  neighborhood. 

Q.  Would  this  lituu  be  equally  offcnalvo,  if  more  lime  were  used  for  the  same  quautity  of 
gas  *  A.  It  would  make  a  littW  ilHrorcnco,  perhaps,  but  the  odor  is  nnl  due  lo  OTer-«iitnra> 
lion  ;  in  fuel,  the  refuse  contains  fifteen  or  twenty  per  cent,  of  unchanged  hydrate  of  lime ; 
constKiucntly  it  is  never  over-saturated. 

Q.  Is  it  possible  to  prevent  tlic  escape  of  foul  odors  from  the  dry-luuc  procen?  A.  I 
think  not. 

Q.  Wc  come  to  another  point :  Is  It  ncceeflary  to  employ  the  dry-lime  process  for  the 
putiHciklion  of  gas  ?     A.  I  think  not;   I  know  it  is  not* 

Q.  Wliat  is  the  wet-lime  process  Y  A.  That  is  a  process  in  which  tlie  lime  is  mixed  with 
;i  large  qiiantity  of  water,  to  the  consistency  of  cream,  and  the  gas  obliged  to  bubble  through 
it ;  the  chemical  reactions  arc  the  same  as  In  the  dry-lime  process. 

Q.  Is  tlint  in  general  use  ?  A.  Ko  ;  I  have  seen  it  in  use  in  some  places,  but  I  believe 
it  is  generally  abandoned  ;  it  is  sometimes  used  with  the  iron  process,  for  the  more  complete 
removal  of  carbonic  acid,  after  the  sulphur  has  be<^n  removed  by  oxide  of  iron. 

Q.  What  is  Loming's  process  ?  A.  It  eonsisfs  in  uf-ing  a  mixture  of  the  hydratcd  seeqal' 
oxide  of  iron,  suipbatc  of  lime,  hydrate  of  lime,  and  sawdust,  or  some  other  porous  material; 
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the  mixture  cooHSts  of  drr-FlQckcd  lime  ind  fawduot  in  equal  qnantitiev,  to  irfaich  is  added, 
for  cvm-  pound  of  limc!,  one  pound  of  siilptiate  of  iron  (copperas),  diKSoIved  in  water.  The 
mixture  ia  exposed  to  tlio  air  for  twenty-four  hours,  to  oxidl2c  llie  protoxide  of  iron  to  the 
soAtpiioxitlc.  It  then  con.'^if'ts  of  bjdrated  soaquioxide  of  iron,  milphatc  of  iron,  hrdrate  of 
lime,  savduAt.  In  the  pliice  of  eoppcrjSf  double  the  weight  of  i>OFquichloride  of  iron  ia 
sometimen  used,  nhen  thi>  mixture  connistfl  of  hydmted  (leftquioxide  of  iron,  chloride  of  cul- 
ciam,  hydrate  of  lime,  sanduet, 

Q.  What  nre  the  disadrantagefi  of  Lamina's  process?  A.  It  is  naid  to  be  somewhat 
more  expensive  in  some  dties  than  the  dry-lime  procepfi,  while  In  other  places  it  \a  said  to 
be  much  cheaper. 

Q.  lias  it  any  advanUtgee  J  A.  It  has  been  claimed  by  aome  that  the  gaa  sufTern  slightly 
in  lilnminating  power,  though  even  if  this  be  trucT  it  could  ensilr  be  remedied  by  the  use  of 
a  larger  proportion  of  canne)  conl,  or  the  use  of  small  quantities  of  Albert  or  Boghead 
coal ;  it  ia  smted,  however,  by  others,  that  no  such  loss  in  iUuminntinf;  powor  occurs  ;  Un- 
rub,  in  Mapdoburg,  where  the  process  is  employed,  found  that  t!ie  illuminnling  power  was 
not  at  all  diminished,  while  the  sulphuretCeil  hydrogen  was  entirely,  and  the  carbonic  acid 
almost  entirely  removed,  the  procceii  being  much  cheaper  than  dry  lime;  it  has  also  been 
staled  that  It  fails  to  remove  the  carbonic  acid  completely,  but,  should  this  difficulty  occur,  it 
can  b«?  easily  remedied  by  the  use  of  a  little  lime  after  the  iron  mixture ;  those  arc  the  an- 
swers to  the  disad^*antagc<>. 

Q.  lias  it  any  adrantages  ?  A.  The  gns  paf>8C8  moic  readily  through  the  mass;  the 
mixture  may  be  used  over  and  over  ugatn,  and  when  it  finally  becomes  useless  for  purifying 
gaSf  may  be  sold  for  the  extraction  of  the  sulphur  it  contains;  but  the  most  important 
advantage  consists  in  the  entire  suppression  of  (he  disngreeahlo  smell  which  is  evolved  fVom 
the  dry-lime  refuse. 

Q.  Will  you  dcarribe  the  iron<ore  process  ?  A.  In  the  iron-ore  process,  brown  hematite, 
or  bogdmn  ore,  in  coarse  powder,  U  employed  to  absorb  the  sulphuretted  hydrogen ;  this 
substance  is  an  Impure  hydrated  sesquioxide  of  iron,  and  has  tho  same  action  on  the  sul- 
phuretted hydrogen  of  the  gas  as  has  already  been  mentioned  in  describing  Lamlng^a  pre* 
cess ;  I  iim  iDformed  that  at  the  new  gas-works  in  Berlin  a  bog-ore  from  Silei^ia  \s  employed ; 
it  is  dried,  pulverized,  sifted,  and  placed  in  the  purifier  either  alone  or  (nixed  with  sawdust; 
it  is  cheaper  than  Laming's  mixture;  it  is  regenemte<i  slower  at  first,  but  more  rapidly 
af\erward,  and  its  action  on  the  gas  increases  with  ui^e ;  at  Uanovcr,  the  iron-ore  of  Lunen- 
berg  mtxe>i  with  Hpent  tun-bnrk  i«  employed. 

Q.  Is  this  process  in  use  in  this  country  ?  A.  With  slight  modifications  It  is  employed 
nt  the  New  York  Gas  Company's  works,  on  Kast  Twenty-first  Street. 

Q.  Wbot  are  the  modifications  employeil  at  the  New  YorU  (jas-Works  ?  A.  Iron-ore  IVom 
Btatcn  Llond  is  mixed  with  sufficient  quantity  of  iron  turnings,  filings,  or  borings,  to  increase 
the  amount  of  iron  to  eighty  per  cent.;  the  mixture  is  moistened  with  ammonia-water  and 
exposed  to  the  air,  when  the  metallic  iron  ii^  rnpidly  oxidiMd ;  when  dry,  it  in  mixed  with 
about  five  per  cent,  of  charcoal  powder ;  It  is  then  8ligh>.y  moiEiened  with  water  and  pluecd 
in  the  purifiers  in  a  single  layer  two  feet  deep ;  when  the  mixture  cisises  to  act  upon  the  gas, 
it  is  withdrawn  and  exposed  to  the  air,  when  it  is  rapidly  regenerated,  and  may  be  used  over 
and  orer  again ;  the  mixture  now  in  ose  at  the  works  has  been  in  use  xince  Aprd  21st. 

Q.  Is  that  process  efl^ective  as  a  purifier?  A.  I  cannot  say  of  my  own  knowledge,  but 
bare  heard  no  complaints  with  regard  to  the  qunlity  of  tho  gas. 

Q.  Does  the  mixture  evolve  any  disagreeable  odor  after  it  ia  used  ?  A.  I  have  noticed 
none;  I  was  there  while  the  material  was  lieing  taken  out  of  the  purifiers  and  ^hnvelled 
over;  I  detected  no  odor  of  sulphide  of  ammonium  ur  sulphurettetl  hydrogen. 

Q.  Is  it  more  expensive  than  the  dry-Urac  prnceas?  A.  I  should  think  not  The  ore 
costs  five  dollars  a  ton,  and  Is  used  again  and  again,  while  lime  is  used  but  once.  I  was  in- 
formed  that  the  .Vew  York  Company  spent  from  $I8,*)00  to  $19,000  a  year  for  Hme  by  the 
old  procc*9. 

Q.  Is  this  procciis  used  by  the  Kew  York  tympany  patented  ?  A.  The  eomhlnatlon  of 
ore,  irou-tumings,  and  charcoal,  \&  covered  by  a  patent ;  but  tbo  u? c  of  iron-ore,  or  oC  tho 


oxiilc  of  iron,  is  not  covereJ  by  a*pnt«nt  iu  thw  countrr,  to  the  best  of  my  knowledge.  I 
wouUI  not  day  decidedly,  for  I  hare  not  consuUed  the  patent  rei-ordx  to  ascertain,  but  I 
think  not. 

Q.  StiiTc  gtncrnlly,  from  your  informbtion,  what  processes  iire  in  ubc  in  Europe?  A.  I 
have  learned  from  numerous  authorilius  that  the  irou  procesB,  either  as  Laming's  proccsd  or 
iLn  iron-ore,  is  used  in  most  of  tho  large  cities  of  Europe. 

Q,  T')  your  Itnowled^e,  hnvo  any  of  the  couimif<^sioncrs  eent  to  the  Puifl  Exposition 
reported?  A.  JProf.  J.  Ijiwrence  Smith,  Professor  of  Chemistry  in  the  Mcdicni  CoHejie  at 
Loui.sville,  nitd  pretident  of  tlie  Louitiville  Gas  Company,  made  a  report  irhieh,  I  am  in- 
formed,  nas  printed  in  the  American  (Jatt'LigJd  Journal^  though  I  haTC  not  Been  it.  1  hare 
in  my  pousesHiou  m  letter  from  liini. 

Q.  As  ft  mnttcr  of  informution,  state  wliAt  he  says.  A.  Re  states  that  tbe  oxide-oT-iroo 
process  is  generally  used  in  all  the  cities  of  Europe.  I  du  not  like  to  fay  «bethcr  be  ears 
Europe  or  Cootiuent  wtthont  glancing  at  it. 

Q.  Does  this  process  of  parifyiug  gas  by  iron-ore  require  any  complicated  apporatofi  ? 
A.  The  usual  dry-liuie  apparatus-,  of  course  some  minor  cliange,  but  no  enpen^ire  change, 
in  tho  appnmtua  ik  necess'ary. 

Q.  Im  there  any  eRi!tenti:il  diflerence  in  the  coal  employed  in  this  country  and  that  cm* 
ployed  in  Europe,  wbich  vruuld  make  a  proceas  which  is  Fwcccssftil  there,  unsuccessful  here? 
A.  I  think  not.  I  hare  analvRed  numproua  specimens  of  American  coal,  and  do  not  re- 
member ilnit  there  was  any  thing  peculiar  in  ihcir  rompo&iiinn;  that  \b,  the  coal  used  for 
gas-maUIng.  We  have  a  great  deal  of  autbracite,  but  that  id  not  involved  in  the  question  of 
gas-making.  , 

Q.  Generally,  is  it  possible  to  obviate  the  present  nuisance  from  giis-worka  f  A.  I  think 
It  le. 

Q.  How  ?     A.  By  introducing  the  iron  process  of  purifying. 

Q.  How  long  would  it  take,  iu  any  particular  gas-works,  to  mnkc  tlie  changes  necessary 
— take  the  Metropolitan  Gas  Works,  for  instance — how  long  would  it  lake  to  make  these 
necessary  chonge^  ?  A.  It  is  diRlcuh  to  say  how  long  ;  they  would  have  to  procure  their 
oxides  of  iron.     1  should  think  two  or  three  weeks. 

Q.  Would  it  interfere,  meantime,  with  their  manufacture  ?  A.  Not  at  all.  Particularly 
as  Ibcy  have  four  idle  purifiersi.  They  could  experiment  on  tliose  without  interfering  at  all 
with  the  four  purifiers  now  cmployod  for  the  dry-lime  process. 

Q.  Are  sulphurettcil  hydrogen  gas  and  the  sutpbido  of  ammonium  ii\}uriou8  to  health? 
A.  They  ore  both  poisonous  gases. 

Q.  The  question  was,  are  they  injurious  to  hettUh  ?  A.  They  are. 
Q.  Did  yon  ever  know  any  one  to  bo  injured  by  them  ?  A.  One  of  my  aseistaots  was 
rendered  in*«cnsible  by  breathing  sulphuretted  hydrogen  in  the  laboraWry  at  Union  Col)cg«. 
Q.  Arc  all  persona  equally  auaccptible  to  tlicni  ?  A,  No,  tbcy  arc  not ;  my  instructor  in 
Berlin  could  not  breathe  salpburetlcd  hydrogen  without  getting  a  headache  at  once,  while 
I  hare  never  guffered  from  It.  Numerous  instonoea  have  occurred  in  which  peraotta  bare 
been  killed  by  sulphuretted  hydrogen. 

Q.  Why  U  sulphur  removed  from  the  gas  nt  all  ?  A.  Bccnuse  it  produces  Mulp^urvus 
acid,  the  burning  of  which  vitiates  the  atmosphere,  and  it  also  acts  upon  metals,  brass,  and 
copper,  and  would  injure  the  brass  fiiturr8. 

Q.  Why  lA  the  ammonia  removed  V  A.  If  it  is  left  in  the  gas,  it  produces  nUroutadtiy 
which  wfluhi  vitiate  the  atmoephere. 

Q.  Why  is  the  carbonic  acid  removed  f  A.  Becanso  it  diminishes  tho  illuminating  power 
of  the  gas. 

Q.  Is  there  any  snnitary  objection  to  the  curbonic-aeid  gas  being  allowed  to  go  tliriiugb 
the  main?  A.  I  should  say  not,  for  tho  reason  that  the  combustion  of  the  perfectly  purified 
gas  would  produce  many  times  as  much  earbouie  aeid  us  would  commonly  be  contained  in  \u 
Consequently  the  quantity  in  the  gas  ts  a  very  tri6ing  matter. 

Hearing  adjourned  to  Thursday,  August  1!),  1868,  at  11  uVlock  A.  M. 
Prof.  Cftandltr  wu  cnmhexamitud  on  Fehruar^  6,  1861:t.     Setpa^e  468. 
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MEMORIAL  OF  TFFE  METROPOLITAN  GAS-LIGHT  COMPAJfY. 

Tq  tht  llQTiQrablc  the  MetroftoUtan  Board  of  HtaUk  : 

The  Metropolitan  Gas-Light  Companv.  of  the  City  of  N'cw  York,  would  respectfully  repre- 
sent that  thiit  company  id  ilit>  youngest  v^  all  the  gas  compaDies  which  supply  the  cItixenB  of 
New  Turk  with  gu  ;  that  iL»  oporationa  were  commcucocl  in  the  Te«r  16G3. 

That  its  object  from  the  beginning  wb«  to  supply  the  conaumcra  with  pure  gaa,  and  to 
con(iuct  Its  tDonufhctory  in  the  best  manner,  and  according  to  the  ma'tt  approved  roethodft 
science  and  experience  could  fiuggt;8t. 

That  no  complaint  was  ever  made  lo  this  company  that  its  method  of  purifieation  of  gas 
was  ofTonsire  to  the  public,  and  that  the  flrst  knonledgo  that  the  directors  of  this  company 
had  that  your  Board  regarded  its  process  of  purification  as  injurious^  was  the  order  of  the 
l-lth  day  of  July,  18G8. 

The  undLTsigiiod  respectfully  submits  that  the  method  adopted  by  thirt  company  for  the 
puri&CAtiuu  of  the  gns  delivered  by  It  to  the  consumers  in  euch  ad  is  in  ueo  in  all  the  •large 
cities  of  the  United  States,  and  id  such  as  this  company  has  had  goml  reason  to  believe  was 
the  best  which  science  and  oxpcricnve  could  suggest  to  eOVct  the  object  to  bo  secured — the 
delivery  nf  the  best  gas  to  the  consumer,  and  munufucturod  in  a  way  to  he  the  least  offensive. 

The  dry-limo  procoss  of  purlficatlun  ui)ed  by  tliiii  company  is  iu  general  use  by  the  gas- 
man ufucturcrs  in  the  United  States,  at  best  adapted  to  free  t)ie  gas  from  all  impurili^  and 
offensive  eh:mcnts  and  suljstancvs.  This  couipany  is  aware  that  other  methods  of  purifica- 
tion have  been  resorted  to  by  some  English  companies,  and  on  tlie  Continent  of  Kurope,  by 
the  use  of  oxide  of  iron  for  thid  purpo-se.  But,  as  at  present  advised,  such  mctliod  hae  not 
fully  succeeded  to  the  satisfaction  of  ciUier  the  ronnufacturcr,  consumer,  or  the  public  It  is 
ui^ed  by  the  objectors  thut  the  gns  delivered  by  such  process  of  purificalion  is  not  freeU 
from  the  ofrcn>tlve  clonjents  which  the  dry-llmc  process  removes,  is  impure,  and  Injurious  to 
the  ht^lth  of  the  ctAffunicr;  and  it  is  represented  to  the  undersigned  that  conipanifrs'in 
Europe  whic)i  had  tiitopted  it,  liave  abandoned  it  and  gone  hack  to  the  lime  proce&s. 

Tills  company  has  not  yet  had  an  opportunity  to  subject  to  a  wicnUfie  and  pmctioal  test 
the  advanl'iges  of  thiei  method  or  othcnt  which  may  be  suggested. 

Unaware  lliat  any  cumpUiuts  were  ponding  before  yourDo.ird  as  to  the  operations  of^Affl 
company,  iind  having  no  reason  to  believe  that  any  just  cau*tc  of  complaint  existed,  it  baa 
heretofore  used,  as  above  mentioned,  the  lime  process  of  puriGcatiom. 

f^nce  the  service  on  the  company  of  the  order  of  the  Board  of  Health,  declaring  this 
company^fl  method  of  purification  to  be  a  uuisunee,  some  testimony  has  been  taken  before 
D.  B.  llasbrouck,  Esq.,  at  the  rooms  of  the  Board  of  Health,  in  regard  to  the  advantages  of 
the  lead  process  of  purification,  and  also  of  the  irou  pruccss,  which  ciamiiiation  is  stUl 
pending,  unconcluded. 

Tho  undersigned,  most  respectfully  protesting  against  the  adjudication  of  this  Honorable 
Board,  that  their  process  of  manufacture  or  purification  of  gas  is  a  nuisance,  still  avow  their 
entire  willingness  to  try  any  method  which  science  may  suggest  and  experiment  dcmunstrale 
to  be  a  better  one  than  tliat  now  in  us(^.  This  company  ts  not  wedded  to,  and  has  do  special 
interest  for,  the  lime  process  of  purificalion.  If  there  is  a  better  process  it  would  gladly 
adopt  it,  BO  that  it  may  manufacture  gas  in  the  Inast  oflenslve  manner,  and  deliver  it  to  tho 
consumer  tn  the  purest  foiin. 

This  company  submiu  that  the  mode  of  purificalion  with  the  oxldo  of  iron,  or  with  iron 
in  connection  with  other  substances,  la  as  yet  an  experiment  only;  and  that  such  trial  of  its 
utility  has  not  been  had  as  to  ju«<tlfy  this  oom|>any  to  abandon  its  present  process,  and  incur 
the  hazard  and  expense  of  adopting  it. 

It  is  ti'ue,  as  the  undersigned  arc  informed,  that  one  of  the  com|Mtnios  iu  New  York  has 
lately  expetlmented  on  the  iron  process  of  purificalion,  but  tho  uxpvrimculs  have  been  so 
recent  that  they  cannot  as  vet  be  called  a  success,  and  would  not  justify  the  undersigned  in 
adopting  it  without  a  trial  by  themselves. 

This  company  would  rcsi>ectrully  suggest  to  your  Honorable  Boanl,  that  all  proceedings 
under  the  order  of  the  Board,  including  the  further  taking  of  testimony,  be  suspended  uuti 


the  Metropolitan  GoA-LightComptiny  shuU  have  had  time  to  subject  tlie  method  of 
tlon  proposHHl,  and  other  mctbuda,  to  a  practical  test  in  Its  owu  works,  Dnd  shall  hare 
opportunity  to  give  the  same  a  chemical  examuiAtion  by  proper  experts. 

For  ihifi  purpose  the  undersigned  rcqaest  a  BUBpcnsion  of  proceedings  onder  the  order, 
tttid  Llie  I'urtbcr  taking  of  tcjiliinony,  until  the  first  d.ty  of  March  next. 

This  coiiip&ny  ts  at  present  engaged  in  considerable  improvcmenta  in  extending  it:}  works, 
uriil  ciiuiiot  In  justice  tu  the  subject,  Ita  nwu  iuteret^l,  and  that  of  tbe  consuincra  uf  its  g»it, 
bctbri2  the  lime  named,  sufficiently  and  properly  At  iti>  ovrn  trorks  examine  into  and  practi- 
cally test  the  nciT  method  proposed.  At  tbe  expimtiou  of  that  time,  tbU  company  will  be 
prepfired  by  experience  to  report  to  your  Honorable  body  the  rc«ult  of  such  scientific  exam- 
ination and  trial. 

Should  this  company  suspend  operations  in  ihe  manufacture  and  delivery  of  gna  for  a 
single  day,  the  community  woutd  be  subject  to  great  inconvenience,  tliU  company  to  Urge 
fines,  and  its  chartered  rights  be  put  in  jeopardy. 

It  is  submitted  Ibat  time  and  opporiuuJly  sliould  be  gninted  t<i  this  company  fiurly  to 
test  by  experiment  the  method  of  purification  propostd;  and  should  such  trial  and  expeci- 
tnent  prove  that  the  method  suppcsted  is  the  best  and  freest  from  objections  in  rcpinJ  to  all 
the  parties  and  interests  affected,  including  the  sanitary  and  healthful  consideration  of  the 
matter,  tliis  company  would  gladly  adopt  it,  or  any  other  measure  which  judicions  ezperi- 
ment  should  suggest, 

Tho  directors  and  corporators  of  this  company  are  residents  of  the  city  of  New  York,  and 
m  coaimon  with  all  o'ther  citizens  are  interested  in  the  health  of  its  inhiibitanL«. 

This  company  would  do  nothing  to  endanger  tho  health  of  the  cliy,  and  will  do  all  in  its 
pojrer  so  to  conduct  its  businoM  in  the  mean  Time  as  to  invoke  no  unfavonible  action  on  the 
part  of  this  Board,  nor  aay  complaint  (Vora  any  citizen. 

All  of  which  is  respectfully  submitted  on  behalf  of  the  Metropolitan  Gns-Liaht  Company: 
H.  C.  Va.i  Vokst,  O.  ZOLLIKOFFER, 

Of  CouhkL  I^rtidtnt, 

New  York.  Av^^  17,  1808. 

The  bearing  in  the  t^ase  was  postponed  to  December  1,  1668,  in  order  to 
give  tli-i  Gas  Company  an  opportniiity  to  make  the  necessary  cxporimenta  and 
cbangcf. 


SECOND  MEMORIAL  OF  THE  METROPOLITAN  GAS-LIGBT  COMPANY. 

Office  or  twf  Mctropolitas  GAa-Lionr  Cokpamt,  Nkw  Yosk. 
To  the  Homrahh  the  Board  of  JiealtJi  : 

The  undersigned,  the  President  of  the  Metropolitan  Gas-Light  Company,  had  tho  honor 
heretofore  to  address  to  yovir  Boanl  a  memorial  in  behalf  of  this  company,  in  respect  to  cer- 
tain  proceedings  pending  before  the  Hoard  of  Health  in  rc8]H'ct  to  the  method  used  by  this 
company  in  the  purification  of  gas. 

This  company,  desirous  of  doing  every  thing  proper  Lo  be  done,  so  that  the  gtid  tlieynuin- 
ufacturc  may  bo  delivered  to  the  consumers  freest  from  injurious  elements,  and  so  as  to  be 
least  objectionable  to  the  public  in  tlie  process  of  its  manufacture  and  pnrifleation.  evoked  the 
postponement  of  all  proceedings  before  ihe  Jlourd  nf  ITculth  until  the  first  day  of  March  next 

This  company,  intending  in  the  niL-au  lime  to  obloin  the  most  reliable  information  to  be 
had  in  this  country  and  In  Europe,  in  regurd  to  the  best  method  of  manufacturing  and  puri- 
fying gas,  considered  chitUy  in  a  aanitary  point  of  view,  and  to  avail  itself  of  the  ticst  espe- 
riencs  to  be  had  on  this  Buhjuet,  and  to  muke  proper  experiments  itself:  this  coiapany 
thou  ;ht  the  lime  evoked  was  not  utireaaunuble,  especially  na  it  would  occur  in  the  aeaaon  of 
the  yt*ar  when  tho  lentil  complaint  could  he  made  of  unpleasant  odors  in  the  atmo«)pher«,  and 
when  little  if  any  inconvenience  could  be  experienced  from  this  scarce,  yonr  Board  postponed 
-all  proceedings  until  the  first  day  of  December,  instauf. 
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In  the  mean  time  tbia  company  bad  sent  (o  Etirop«  nn  expert  to  observe  the  mctbodR  In 
QM  in  the  purificAtion  of  illuniinating  gas  in  the  chief  capitals  there,  and  to  irain  and  report 
to  tbia  Board  the  result  of  such  invcatigalionn,  capedally  in  itii  eanitary  relations  i»  tbia  sub- 
jccL  The  person  eo  sent  U  a  diAtioguished  chemist ;  he  is  now  prosecuting  h\»  inquiries 
abroad,  and  is  expected  to  bring  baclt  to  tbie  companj  within  a  abort  timo  valuable  informa* 
tion  in  reiipect  to  this  matter. 

The  President  of  this  company  ottended  at  tho  Board  of  Health  on  the  Ut  of  December 
last,  to  mako  «uch  stAtement^  and  to  .ibIc  a  further  postponement  until  the  Ist  day  of  March 
next  of  the  prooeedtnge  ;  but  the  Board  of  Health  was  not  in  session,  nor  vaa  there  io  at- 
tendance the  offict-r  of  the  Board  who  had  the  matter  in  charge. 

TIiIh  company,  therefore,  again  aa'x  the  Board  of  Heullh  to  postpone  all  proceedings  until 
the  1st  of  March  next 

In  the  mean  time  this  company  will  have  received  the  desired  uifunnation  from  abroad, 
nnd  will  have  made  additional  te<ts  and  pxperimcntA. 

In  closing  this  communication,  this  company  a^a  suggest  to  your  Honorable  Body  tliat 
the  metliod  of  pnn6cation  in  use  by  ihem — the  dry-lime  process — is  ?uch  as  i:*  in  general  use 
in  the  city  of  Fhiladclphia,  and  in  all  the  chief  cities  of  the  United  State?;;  that  it  is  by  no 
means  established  tliat  the  process  ftf  purification  by  iron  is  free  from  disagreeable  or  noxious 
Tipors,  but,  an  the  contrury,  it  is  clauned  by  cliemiuls  and  persons  welt  informed  that  the 
gas  delivcrcil  by  that  process  of  purification  to  consumers  haa  a  greatly  diminished  illumi> 
Dating  power;  that  it  is  not  eliminated  from  elements  it^urious  In  th^r  cffecl^  to  the  coo- 
suroer,  ond  which  the  lime  process  entirely  removes. 

This  company  would  be?itatc  to  pronounce  decidedly  upon  this  matter  at  this  moment, 
and  only  desires  to  avail  itself  of  the  best  experience,  and  the  latCTft  improvemfnt-4  in  science 
and  manufacture,  to  deliver  the  best  and  parest  gas,  and  maunfaclure  It  in  a  manner  theleut 
objectionable,  and  will  bo  glad  to  cooperate  with  tbc  Board  of  Health  in  this  regard,  and 
your  petitioner  will  ever  pray. 

0.  ZOLLIKOFFER, 

Dated  Nxw  To&k,  Dumber  16,  1868.  Pnaident. 

Tbe  hearing  was-  tkgaxn  postponed  at  the  earuest  reqaest  of  the  G-aft-Liglit 
Company  to  February  1,  1 809. 

On  Febninry  6,  1869,  tbe  Gas-Li<(ht  Corupaoy  having  made  no  chanccea 
in  their  process  of  manufacture,  the  liearincj  was  resumed. 


COKTINUATION  OF  THE  HEARING  BEFOUE  J.  C.  HAWLEY,  UEFEREE. 

New  Yore,  /Vftruory  6,  18*9 — 1  r.  m. 

Professor  Gluts.  F.  Chandler,  recalled  and  croM-c^amined  by  ex-Judge  H.  0.  Yan  Vorst, 
testified  as  follows; 

Q.  Hare  yon  given  much  attention  to  the  chemistry  of  illuminating  gas  ?  A.  I  have  been 
interested  in  the  chemistry  of  gas  to  a  greater  or  less  extent  for  the  laat  fourteen  yoars. 

Q.  Have  you  had  occaaion  to  visit  many  gas-works  f     A.  Quite  a  number. 

Q.  In  Kuropef     A.  Some  in  Eiirope, 

Q,  In  this  country?     A.  In  this  country. 

Q.  Have  you  visite*!  the  Philadelphio  gas-works*  A.  I  think  T  did  nsit  them,  but  I  hate 
not  a  very  definite  recollection,  I  saw  all  the  sights  in  FhUiidulphia  that  Interest  chemist*. 
I  think  1  have  visited  the  gas-works  there. 

Q.  Can  you  state  what  process  w  in  use  in  the  United  States  for  the  pariflcaiion  of  gas? 
A.  The  dry-lime  or  the  wet-lime  proceM, 

Q.  Which  generally  ?     A.  The  dry-lime,  I  think. 

Q.  How  exteoMrcly  does  that  prerail  y     A.  Almost  entirely. 

Q.  Arc  you  acquainted  with  any  exceptions  to  it?  A.  The  Kew  York  Gas  Compaoy  of 
this  city,  and  two  or  three  companioe  in  New  England. 
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Q.  Can  TQu  say  wfiero  tbo«e  gn?  compantes  in  N«w  England  tro  located*  that  as«  anj 
Other  prooesji  except  ttte  dry-lime  process  *     A.  I  shoultl  not  like  to  uy  deBnitelr. 

Q.  Tou  don*t  knoir  *     A.  I  have  tccn  ■tatcmeiib*  and  letters  from  parties  n«tng  ike  ochcr 
process;  hut  I  buve  not  intcn-sted  mjself  9uffid<>nlly  on  thut  point  to  ascertain. 

Q.  Cuii  you  say  then  tlmt  nny  proveas  fur  puriliciition,  except  the  dry4ime  proceu,  ti 
used  of  your  own  knowledge,  by  any  other  company  except  the  New  York  company,  to  w 
you  bare  altudc'd  ?     A.  I  bare  not  »cen  it — no. 

Q.  Nor  can  too  mention  by  name  any  other  onrmpany  io  any  place  that  tuei  any  oi 
procfcv,  except  Uic  linio  process  ?  A.  WcU.  I  ililnk  the  Worcester  and  the  Ualdeti  ore  u 
the  iron  process. 

Q.  Do  you  know  that  they  do  ?    A.  1  bare  been  so  rnformed.     I  ifaink  Chose  coropuuea 
were  the  ones. 

Q.  You  think  you  bare  been  mformed  f     A.  I  bnrc  been  biformed  tlmt  compomeji  were 
ueing  it,  but  my  memory  is  a  little  uncertain  as  to  which  companiefl  ihcy  were. 
Q.  In  ibe  United  States?    A.  Tcf,  sir;  but  I  am  a  little  uncertain  ■■  to  which. 
Q.  EtcepC  the  Kew  York  compony  ♦     A.  Yes,  air. 

Q.  Do  you  know  ]*rofessor  J.  Lawrence  Smith,  of  Louisrille  ?     A.  I  do — yes,  air. 
Q.  You  have  spoken  alKiut  bim  on  yonr  direct  exnniiDatton?     A.  I  hare. 
Q.  Dave  you  received  some  communication  from  him?    A.  Ycb,  sir. 
Q.  He  i*  the  President  of  the  gns  company  at  Louisville  ?     A.  Yea,  sir. 
Q.  Do  you  know  what  process  of  purification  is  adopted  in  his  company  ?    A.  I  < 
the  dry4iroe  process. 

Q.  You  suppose  that  this  is  in  use  in  bis  comimuy  7    A.  Yes,  sir. 
g.  Did  you  then  mention  all  the  elements  of  crude  gas  ?  *     A.  t  think  noL     It 
my  intention  lu  muution  tliem  all. 

Q.  Whiit  elements  do  you  now  state  to  t>e  in  the  crude  gas  which  you  dirl  not  then  state  ? 

A.  There  is  uuch  an  indefinite  number  found  in  the  ga.«,  and  I  have  mcntiooed  only  tbose 

most  important,  that  I  should  have  to  refer  to  my  evidence  to  say  whiub  I  did  mention.     I 

not  recall  any  important  constituent  that  I  should  like  to  add  to  this  list. 

Q.  There  are  none  that  you  desire  to  o^ld  to  it  ?     A.  Xo, 

Q.  Did  you  regard  carbolic  acid,  or  pticnol.  as  important  ?    A.  I.dld  not^ 

Q.  Is  it  a  consUtucnt  of  crude  gas  7    A.  Thert*  are  uiinute  traces  of  it  In  the  erode  gfU 

Q.  Have  yuu  visited  the  Manbattan  works?     A.  1  have. 

Q,  Did  yuu  not  then  discover  iho  presence  of  phenol — indications  of  it?     A.  There  wu  i 
flight  odor  which  might  be  called  that  (phenol),  and  It  might  be  a  dozen  other  thin 
with  certainty, 

Q.  Where  did  you  ditK^ovcr  tlint  7  A.  1  may  My  thut  there  was  a  substance  tberv  that 
one  of  my  companions  f  pronounced  to  be  phenol,  though  I  did  not  feel  certain  about  it  It 
was  discovered  about  (he  spent  lime  which  had  been  used  to  purify  the  air  drawn  from  the 
niotn  purifiers;  also  in  the  air  which  the  Manhattan  Company  was  allowing  to  pass  into  the 
atmosphere,  in  which  we  alno  discovered  sulphuretted  hydrogen. 

Q.  When  you  t-uy  in  your  testimony  that  the  waste  lime  rontams  but  small  quantities  of 
ammonia,  do  you  include  that  contained  iu  sulphide  of  ammonium  or  only  free  ammonia  f    A 
1  include  ummouin  in  all  forms. 

Q.  Is  there  not  siuch  an  excess  of  ammonia  in  all  cases  that  all  the  ammonia  must  b«  in 
the  form  of  sulphide  of  ammonium  7  in/ruu. — Do  you  ineau  in  tbe  gas  or  refuse  Bmef 
Countel. — Refuse  lime.     A.  Xo ;  I  tliink  not. 

Q.  \Vliy  not  7     A.  Because  there  is  an  excess  of  lime  there. 
Q,  l9  there  much  naphthaline  in  the  waste  lime  ?     A.  There  is^somo  naphthaline. 
Q.  Xot  much  ?     A.  Xo,  I  should  »iy  not  much. 

Q.  Have  you  vi.-*iled  the  Manhatliin  works  since  your  direct  examination?     A,  Yea, sir. 
Q.  Have  or  have  not  your  views  of  the  constitution  of  waste  lime  been  modified  by  year 
observations  during  your  vijtit  to  the  Manhattan  works — waste  lime  as  spoken  of  io  youz^tes- 

l    *  deferring  to  Prof.  Chandler'*  former  torllmoDy. 
t  Prof.  Wurta. 
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timony  ?  Your  testimony  was  given  witli  re|*ard  to  Utc  diameter  of  wAste  \la»t  ader  U  had 
ftctcd  us  an  agent  in  tlic  piiri6cAtIon  of  pi».  A.  Tlicn  niv  riewB  Imve  not  changed  witb  r^ard 
to  the  cfaarncter  of  waste  lime  lo  general. 

Q.  Has  it  in  any  regnrd  changed  *  A.  It  haa  changed  fiomewhat  in  regard  to  the  waste 
lime  of  the  Mnnhaitaa  Gnn  Compaoy. 

Q.  How  Ro  ?  In  what  reganl  has  it  changed  *  A.  I  don't  conaider  the  waste  lime  of  the 
Manhattan  Gas  Company  nenrly  oa  oSUnxire  or  ns  liable  to  prodace  a  nolsanoe  as  that  o^ 
companies  not  employing  the  process  used  there. 

Q.  What  do  you  understand  by  the  terra  nuisance  ? — you  use  the  word.  A.  Something 
so  disagreeabln  to  the  senncs  or  the  sense  of  smcH,  in  thid  case,  a^  to  cause  complainL 

Q.  Ciui  you  move  in  any  direction  in  the  city  without  iocuning  something  which  is  disa- 
greeable to  tlio  sense  of  smell?  A.  Yes,  sir.  I  walk  up  Fifth  Avenue  frequently  without 
smelling  any  dUagree^ble  emelL 

Q.  Is  that  the  only  exccfilion  you  make?     A.  No. 

Q.  Generally  ?     A.  Nuisances  ore  by  no  means  nrc,  and  they  differ  in  dej^c. 

Q.  Generally  speaking,  now,  witb  regard  to  moving  in  any  direction,  persons  that  have 
delicate  olfactory  nerves — can  they  go  anywhere  in  the  city  without  muctiug  something  which 
U  disagreenblo  (o  the  sense  of  smell?     A.  No,  I  should  think  not. 

Q.  In  the  order  of  nature  and  the  economy  of  the  management  of  cities  those  odors  arc 
L-onst-iDtly  being  evoked  ?     A.  Tes,  air,  to  a  greater  or  leas  extent. 

Q.  From  a  variety  of  causes  ?     A.  Yes,  sir. 

Q.  Is  there  not,  as  yet,  much  obscurity  in  the  minds  of  the  chemists  generally  about  the 
complete  nature  of  the  action  of  the  lime — the  complete  composition  of  the  waste  and  the 
effluvia  thcri*from  ?  A.  I  think  the  main  principles  arc  pretty  well  settled.  There  is  a  dlf* 
fercncc  of  opinion  about  the  details  and  the  minor  reactions  that  lake  place, 

Q.  Is  there  not  much  obscurity  still  ?  A.  There  is,  about  llie  minor  changes' that  take 
place. 

Q.  Do  not  the^e  require  yet  considerable  analysis  and  investigation  to  reduce  our  knonl- 
eJge  to  precision  for  scientific  purposes  ?     A.  They  do.     For  sanitary  purposes  they  do  not 

Q.  Is  it  not  reasonable,  doctor,  even  for  iauitarr  purpose*,  to  expect  such  investigation 
would  develop  Important  improveiocntfl  In  tho  use  of  the  dry-lime  procesti  by  which  its  oflen> 
sire  features,  of  which  you  htive  spoken,  may  be  removed?  A.  I  have  no  wish  to  predict 
tho  success  of  the  future  investigations  In  that  direction. 

(j.  Don't  you  think  thai  there  is  any  thug  about  it  that  would  warrant  any  sucli  conclu- 
sion Qs  that?    A.  Only  as  far  as  the  InTefftigatioDS  arc  liable  to  result  in  improvcmcot. 

Q.  Is  iJiere  any  ihiug  in  the  subject>rosCter  itself  which  would  warrant  such  a  conclusion 
as  that  ?     A.  Conclusion  to  what  effect  ? 

Q.  By  which  tli«  offenaire  features  of  the  dry-lime  process  may  be  removed.  A.  I  have 
already  alluded  to  the  fact  (bat  a  process  Is  In  use  In  New  York,  in  which  the  offeusivcneas 
is  to  a  great  extent  removed. 

Q.  That  is  tho  Manhattan  Gas  Company  ?    A.  Yes,  sir. 

Q.  Aside  from  that  ?  A.  Aside  from  that  I  have  no  reason  to  have  aa  opinion  one  way 
or  another. 

Q.  In  reply  to  the  question  as  to  what  ocenrs  when  the  spent  iime  is  exposvd — tho  lime 
that  has  performed  the  office  of  purifying  the  gas — you  described  three  or  four  action?,  which 
of  these  predominates?  A.  These  reactions  succeed  each  other  so  that  it  is  diQicult  to 
answer  that  question  directly. 

Q.  Which  predominates  ?  A.  Ultimately  the  oxidation  of  the  sulphide  of  caluum  pre- 
dominates. 

tj.  Docs  not  the  oxidiaiog  action  predominate,  as  shown  by  the  heat  evolved  ?  A.  TIte 
heat  evolved  would  not  prove  any  thing  with  n^ord  to  the  comparative  reactions  wliich 
take  place. 

«Q.  Then  you  infer  that  the  oxidating  action  predominates  otherwise  than  is  exhibited  by 
tho  heat  ?     A.  Yes,  sir. 

Q.  It  does  predoraiaate  ?  A.  I  infer  that  It  predominates,  from  the  fact  that  the  sulphide 
of  ealcium  Is  tlic  predominating  substance  susceptible  of  change. 


Q.  Dooa  the  atmosphere  couuia  enough  eubooJc  add  to  girc  promiacnce  to  the  other 
two  Actions  you  suppose  *     A.  It  does. 

Q.  AVould  not  the  oxidating  tction  oicar  ffiili  the  sulphide  of  ftmrooniom  as  well  as  with 
the  tfulphide  of  calcium^  conrcrting  it  into  hyposulphite  or  sulphite  of  oiurooula  7  A.  I  would 
infer  from  my  laboratory  experience  that  sulphide  of  aaimoaium  ia  cvolred  dirccth  into  th« 
Atmosphere  without  underling  material  change. 

Q.  Aud  you  Bpeak  frutn  no  other  cxperieDOe  except  that,  in  that  connectioa  ?  A.  Te^i 
•ir. 

Q.  Except  your  laboratory  experience?     A.  Yes,  air. 

Q.  Is  HOC  sulphide  of  aniTDoniuoi  a  very  unstable,  perishable,  and  trnnslmt  *ub«tanoe  io 
the  air?  A.  While  I  hare  no  doubt  thul  it  uUimalely  uuder|;ocit  decompoaiiion  in  the  air,  1 
know,  from  years  of  experience,  that  it  remains  intact  long  enough,  for  a  ooa«iderablo  length 
of  time,  att  shown  by  \la  pcri^ir^tent  odor. 

Q.  Where  was  that  cxpcrienoo  obtained?     In  the  laboratorr?    A.  In  the  Uborslory. 

Q.  I  am  now  speakia;;  about  the  external  air,  outside  uf  the  laboratory.  A.  It  doo 
make  uiiy  diflereuce  on  that  point. 

Q.  Iti  it  any  more  perishable  in  the  external  air  than  it  is  in  the  laboratory?     A.  Xo. 

Q.  Is  it  not  more  readily  dissipated  f     A.  Distributed,  uf  course. 

Q.  You  were  talking  about  decomposition,  and  not  distribution.     Ii  is  deeompo««l 
readily  in  the  external  air  T     A,  It  is  not. 

Q.  Hilt  it  is  distributed  more  readily  ?  A.  Undoubtedly,  if  the  wind  is  blowing,  it  i«  di 
tributed  more  readily  than  if  shut  up  in  the  room. 

Q.  But  a  not  loet    A.  Do  you  mean  by  decompositioti? 

Q.  In  any  way  f    A.  It  i.4  lost  if  it  i-i  carried  off  by  the  wind,  of  course. 

Q.  Ai\d  that  ia  the  only  way  in  which  it  can  be  dcatroyod?  A.  1  have  already  alaled 
that  It  may  undergo  det.'omponittou. 

Q.  How  may  it  undergo  decomposition  ?     A.  I  ant  not  prepared  to  gire  the  dottaHa 
composition  that  might  take  place. 

Q.  U  it  likely  to  undergo  decomposition?     A.  I  should  think  it  might  be. 

Q.  How  soon  ?     A.  I  can*t  say. 

Q.  How  Boon  after  being  evolrcd?    A.  I  con*t  say  bow  aoon. 

Q.  Ilufo  you  DO  idea?     A.  Xo  definite  idea. 

Q.  Is  chemiistry  unable  to  furnish  iiny  solution  of  the  manner  in  which  it  is  decompoaad*,., 
or  the  time  in  which  it  may  bo  deoorapofled  in  the  external  air?     A.  Probably  ii  is  able  to 
do  00.     I  don*t  claim  Lo  curry  all  the  foctd  of  science  in  my  head.' 

Q.  I  wnut  only  to  know,  as  far  as  your  experience  goes,  whether  ebemiatry  can  deter- 
mine that  question — as  far  as  you  know?  A.  I  ciin  only  say  that  I  hnve  not  studied  up  thai 
particular  point. 

Q.  Is  not  sulphuretted  liydroj^cn  quickly  do.<»troywl  by  tlw  nir?  A.  Yes,  air,  ultimately 
— I  suppose  HO.     Sulphuretted  hydrogen  would  be  oxidized  by  the  air, 

Q.  You  make  substantially  the  same  answer  to  that  you  do  to  snlphido  of  ammonium'— 
that  it  bee«mic8  decomposed  after  a  while?     A.  Yes,  sir,  I  suppose  so. 

Q.  Within  what  time  after  its  evolution  ?     A.  That  I  can't  say. 

Q.  Sulphide  of  ammmiium  being  rolatUe,  would  it  not  be  neocsBarily  deoomposed  by  cod- 
ract  with  the  large  excess  of  cntistic  lime  left  in  the  spetit  Um«?  A.  It  may  be  partially  de- 
composed, but  I  think  it  is  not  completely  decomposed. 

Q.  To  what  extent  ?     A.  I  hare  no  data  to  say — to  decide. 

Q.  Would  not  ammonia  be  thus  set  free  and  the  sulphide  of  caldam  ftmncd  ?  A.  That 
reaction  might  occur  to  sonic  cxtt-nt. 

Q.  Is  it  not  a  necessary  consequonco?  Yon  say  it  might.  A.  It  Is  not  a  necessary  con- 
sequence, because  the  tiydrato  of  lime  in  the  spent  lime  is  so  protected  that  it  is  not  capable 
of  exerting  thn  action  which  it  would  exert  under  other  ctrcumf  tance«,  as  shown  by  the  hel 
that  it  is  impus:ithlo  to  clmngc  all  the  hydrate  of  lime  in  the  purifiers.  • 

Q.  Is  pure  ammonia  oflfensiro  ?     A.  Not  in  moderate  quantities. 

Q.  In  quantities  which  arc  given  off  from  such  spent  lime  would  U  not  be?     A.  Xo. 
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Q.  L*  the  ammonia  from  the  aubles  olTvnsiTe  f  A.  Pure  aniinoni«  frora  the  Btablcs  t» 
not  ofTcnijivc. 

Q.  Nor  <iulclcriou8  to  health  •    A.  No. 

Q.  On  the  other  hand,  is  it  not]rcgariJcil  for  certain  oompUintM  u  beallhful  t  A,  I  ihould 
not  car«  lo  answer  the  question  in  reganl  to  Ibnt — thnt  is  tu  say  whether  it  ia  healthful,  or 
not     I  should  not  like  to  say  about  thut.     I  belifrc  it  is ;  I  am  not  a  phymciau. 

Q.  But  you  don't  regard  it  as  deleterious  to  health  ?     A.  I  shouldn't  consider  it  so. 

Q.  You  have  8|M)kcn  with  some  degree  of  faror,  in  your  direct  teslimoDy,  of  ilie  kinds  of 
oxide-of-iron  methodiS  and  especially  of  the  Laming  process  ?     A.  Yes,  ?ir. 

ti.  Do  you  believe  that  these  methods  ore  equal  in  purifying  the  gas  from  sulphur  to  the 
lime  process?  A.  Xot  baviof;  imestif^uted  that  point  niy«elf,  and  finding  a  dilTcrenfe  of 
opinion  aroong  authorities,  I  am  not  in  a  position  to  answer  the  question  defuiitely. 

Q.  I  should  like  to  have  your  opinion  on  that  subject  as  an  expert.    A.  It  la  my  opinion 
that^  while  the  lime  process  may  take  out  u  little  more  sulphur  llian   the  oxidc-of-iron  pro 
cess,  that  the  difi'ercuce  in  the  effect  of  the  two  is  not  sufficient  to  counterbalance  the  other 
advantages  of  ihe  iron  procesa.     There  are  seTcraJ  iron  processes. 

Q.  In  your  opinion,  then — 1  am  going  back  to  the  quet^tion,  becaoso  you  hare  brought 
in  other  matter*!  which  I  haxe  no  objection  lo,  at  all — I  ask  you  then,  in  your  opinion,  whether 
they  are  etiual — these  two  processes,  the  Ume  and  the  iron — equal  in  purifying  the  gas 
from  sulphur*     A.  I  think  there  is  a  slight  adTontage  in  favor  of  the  lime  process. 

Q.  Does  tlie  iron  method  extract  the  sulphur  which  is  in  the  form  of  bisulphide  of  car- 
bon?    A.  That  question  has  never  been  dcteimined  by  experiment,  to  my  knowledge. 

Q.  You  can't  answer  the  question  f     A,  No;  not  to  my  knowledge. 

Q.  Does  it  take  out  phenol  *  A.  I  should  mnkc  the  same  answer  to  that  question  that  I 
made  to  tlio  olbcr. 

Q.  Docs  the  iron  process  take  it  nut?     A.  It  does  not 

Q.  Do  you  meuii  thut  time  takes  it  out  of  the  crude  gas  *  A.  Yes,  air ;  it  probably  takes 
out  at  least  a  portion  of  it. 

Q.  But  you  can*t  say  the  iron  takes  out  any  ?     A,  Not  with  certainty. 

Q.  You  did  di^oovL>r  in  the  Manhattan  Works  evidence  thut  the  phenol  had  been  taken 
out — what  }ou  supposed  to  be  phenol?  A.  No;  I  did  not  suppose  it  to  be  phenol;  that  is, 
there  was  an  odor  there  that  reminds  one  of  phenol,  but  I  do  not  consider  that  in  anfflctvnt 
iiuantity  to  establish  its  identity. 

Q.  \Vhftt  could  it  have  been  if  it  wss  not  phenol?  A.  A  hundred  other  things.  The 
number  of  substances  occurring  in  gas  is  so  little  known  that  it  is  not  safe  Co  decide  from 
the  slight  resemblance  in  odor. 

Q.  I  understand  you  to  say  that  the  Hme  proccu  would  eliminate  the  phenol  ?  A.  I 
think  it  wotdd  probably  remove  some  of  the  phenol 

Q.  How  can  the  oxidc-of-iron  method  take  out  the  ammonia  from  the  crude  gas  ?  A. 
I  never  said  U  could. 

Q.  It  can't  take  it  out,  then  ?  A.  The  amuioaia  is  taken  out  before  M  comes  to  the  oxide 
of  iron. 

Q.  Docs  the  oxide  of  iron  take  it  oat  at  all  ?  A.  I  think  it  probably  does  hold  a  little 
.imraonia.  There  U  not  much  in  the  ga«  by  the  time  it  rtaclies  the  oxide  of  iron.  The  ox- 
ide of  iron  might  withdraw  a  small  quantity  of  umuionia  if  there  waa  any  in  the  gas. 

Q.  Before  it  left  the  purifier?     A.  Yes,  sir,  it  mi^ht  do  it. 

Q,  Can't  you  say  with  vcrtnliily?  A.  I  know  tlieru  is  uii  affinity  between  oxide  of  iron 
and  ammonia,  and,  judging  from  Uinl,  1  should  •suppose  it  would,  and,  moreover,  the  oxide 
of  iron  smells  of  ammoniu, 

Q.  I  understand  from  your  terttimony  that  you  s|>cak  doubtfully  of  the  entire]  removal  of 
carbonic  acid  by  Laming*s  method  ?  A.  I  don't  think  there  is  so  much  doubt  about  the  re* 
moral  of  carbonic  acid  by  Laniing's  method.  He  don't  use  the  hydrate  of  lime  because  he 
uses  the  hydrate  of  lime  with  the  oxide  of  iron. 

Q.  Suppose  it  wa^t  subjected  mendy  to  the  action  of  the  oxide  of  iron  without  the  hydrate 
of  liiDC  subsequently.     What  theu  with  regard  to  carbonic  acid  ?    A.  The  removal  of  the 


carbonic  acid  would  then  (Upend  ou  the  possible  action  of  the  little  ammonU  which  might  bo 
absorbed  by  the  oxide  of  iron. 

Q.  Conld  tlie  gu  be  Bubjocted  to  the  parification  of  bjdrattf  of  lime  subseqQcot  lo  the 
iron  prooew,  without  serious  dctHment  to  tlie  «udle-powcr  of  the  gu  *    A.  I  think  it  might. 

Q.  It  bu  been  Rtatcd  thnt  the  iron  proccM  doea  not  remove  the  csrfoonic  aciil  c<)niple(«l]r. 
la  that  so?  Hfta  it  never  been  so  8tRt«d  f  A.  One  tif  your  uhptnicul  udviseni,  who  h  one  of 
the  pcrflous  thnt  I  understand  jou  propose  to  brin;;  in,  ha^  made  tbst  Btstcmeat. 

Q.  Who  do  you  refer  to*     A.  Professor  Wurti. 

Q.  Have  you  not  younM^lf  so  stated  ?     A.  I  believe  I  did. 

Q.  Was  it  truuf     A.  I  gave  it  as  an  upiuiun  merely. 

Q.  Have  yon  any  reason  to  change  your  opinion  from  that  *     A.  Sft. 

Q.  IlttVG  you  visited  the  New  York  Works  ?     A.  I  have. 

Q.  Do  you  regard  the  Rev,  Mr.  Bowdttch  a3  good  authority  on  the  use  of  coal-gas^  and 
the  cliemistry  of  coal  gas  ?  A.  I  do,  except  eo  far  as  he  hsH  a  process  of  his  own  for  pofff- 
fying  gss. 

Q.  Is  be  not  regardetl  as*an  authority?     A.  With  thai  limitation^  yes,  sir. 

Q.  Do  you  flay  that  there  is  no  disagreeable  odor  or  smell  proceeding  from  the  oxid« 
iron,  after  it  lins  been  a»ed  to  purify  the  gas  f    A.  There  is  not  a  enffloieat  amount  of  odor 
lo  constitute  a  nuisance,  as  I  jiid};e  from  my  own  experience. 

Q.  Uow  much  do  you  think  it  takes  to  conslituto  anutsance?  A.  Enough  to  be  offen' 
sire ;  It  would  probably  make  some  difference  what  oridc-of'iron  procon  is  employed,  as  Uiore 
are  sereral. 

Q.  The  oxide-of<iron  process  at  the  Kew  York  Works  J  A.  That  Is  the  cue  I  speak  of 
when  I  say  it  is  not  oRensirc. 

Q  Mr.  Dowditch,  in  his  work  on  cosl-gas,  states  as  follows  on  page  21,  with  t«gard  to 
this  process  of  purification  with  the  oiidc  of  iron :  "  That  it  has  its  drawl>aclts  for  consnm 
era:  1.  Because,  since  Itcame  into  uec,  much  carbonic  addlfi  left  in  gas,  and  thu.«  its  illumi 
nating  power  is  reduced;  2.  Dei-auite  when  the  fuult'd  oxide  is  brought  ont  to  revWlfy,  it 
gircs  off  a  quantity  of  very  offennrc  compounds  which  seriously  annoy  those  who  reside  in 
the  neighborhood  of  works  where  fouled  oxide  i3  exposed  to  revivify  in  the  free  air  iDStead 
of  cohered  orncariy-eloscd  vessels  and  chambers."  Do  you  agree  with  Mr.  Bowditch  in 
that?     A,  I  dun't,  nur  do  any  of  the  authoHtic!^  tliat  I  have  consulted, 

Q.  To  what  part  of  it  do  you  not  agree*  A.  The  iiuiftance  of  the  rcrirlfication  of  the 
siH'tit  iron  oxide. 

Q.  li  that  the  only  part  you  don't  agree  with  *     A.  Yes,  sir. 

Q.  Yuu  dou*t  disagree  witli  him  then  in  what  he  says  in  regard  to  the  carbonic  add  being 
k-a  in  the  goa  ?     A.  Na 

Q.  Tlie  Rev.  Mr.  Bowditcli  says  in  his  work  as  follows :  ''  The  aqueous  Tapors  and  the 
vapors  of  hydro^oarbons,  are  much  heftvier  than  the  atmmphere,  and  when  evolved  from  tlie 
foul  oxide  by  the  heat  of  chemical  action,  they  float  ia  the  lower  strHtum  of  the  atmosphere 
ticar  the  surface  of  the  earth  and  produce  extensive  annoyance.**  What  do  you  think  about 
that?  A.  The  Rev,  Mr.  Dowditch  makes  a  mistake.  One  porliun  of  the  stutomeot  is  di- 
rectly »t  v/iriance  with  the  facts  of  the  case,  for  aqueous  vapor  is  mily  two-thirds  ms  heavy 
as  almoophtiric  air. 

Q.  Would  not  the  fog  arii^ing  from  tlicsc  purifiers  of  oxide  of  iron  be  hearier  than  the 
air?  A.  If  it  was  heavier  than  the  nir,  it  would  not  rise.  So  there  is  an  inconsistencj  in 
your  question  which  makes  it  diflicult  for  me  to  answer  it. 

Q.  Tlie  theory  is  that  it  reinatus  floating  in  the  lower  stratum  of  the  atmosphere  near  the 
surface  of  the  earth ;  would  not  ttiat  fog  arising  from  these  puriflcrii  float  in  the  lower  stratmn 
of  the  atmosphere  near  the  surface  of  the  earth  ?  A.  That  would  depend  on  the  ootidltioD 
of  the  atmosphere  at  the  time  as  to  the  movement  of  the  currents. 

Q.  Well,  generally — the  general  condition  of  the  atmosphere.  We  don't  want  exceplion- 
hI  cases  ?  A.  I  can  only  answer  from  experience  that  tliere  is  not  any  marked  accumulation 
of  gues  about  the  neigbborhoAod  of  worlts  using  this  process. 

Q.  Are  not  hydro-carbon  vapors  heavier  than  the  atmosphere  ?     A.  Some  arc,  and  s< 
are  not. 
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Q.  Those  which  sro  cTotv(>d  from  thf  bc  pnri6cTS  (bconuso  I  am  onty  spoaking  about  tlioe«, 
it  is  not  in  a  general  broad  field)?     A.  I  think  Uiey  are,  probably. 

Q.  Hov  do  you  reconcile  tbc  usMrtion  that  baif  been  made  by  the  promoters  of  the  iroo 
proeHS  of  the  entire  suppression  of  the  disagreeable  BmcII,  with  the  wholly  opposite  state- 
ments made  by  other  authorittc«  f  A.  The  ouly  oppoHito  assertions  made  by  any  other  au- 
thority that  I  knnw  of  are  made  by  the  Ror.  Dr.  BowdiU'h,  who  hds  a  process  of  puriScation 
of  his  own  to  recommend,  and,  as  my  own  experience  aKrce»  with  (he  »taicmcnt8  of  nil  the 
other  authuritiea  I  hare  consulted,  I  am  at  a  loss  to  account  for  tbc  Rev.  Mr.  BowditchV 
opinion. 

Q.  Then  yon  know  of  no  other  authority  than  Mr.  Bowdilch  wlio  speaks  of  the  diBogrc*-- 
ablc  odors  proceeding  from. the  fouled  oxido  of  iron?  A.  I  recullect  of  no  authority  who 
speaks  of  thorn  as  at  all  a  nuisance. 

Q.  Docs  rot  Clegg  say  the  same  thing,  ftlr,  with  regard  to  the  oxide  of  iron — of  the  dis- 
agreeable (Hlor^  arbing  from  it  ?     A.  I  don't  recollect  that  be  does. 

C).  He  18  a  pood  niithority,  is  he  not  ?     A.  Certainly. 

<J.  You  don't  re«:ollect  that  he  speaks  of  such  odors  proccculing  from  the  fouled  oxide  of 
Iron  f     A.  I  have  not  consulted  Clegg  since  Ust  summer. 

Q.  Since  your  evidence  wofl  rcndcrwl  have  ynu  hoard  any  complaint  respecting  the  quality 
of  gas  dGlivered  by  the  New  York  Gns-Ught  Company  throughout  thi*ir  diMlrict?  A.  I  saw 
a  complaint  in  the  newspaper  which  emanated  from  the  laboratory  of  the  chemist  of  the 
Uanhattan  Ga»  Company,     It  mentioned  tC8t«  made  in  his  laboratory. 

Q.  Is  that  tlio  only  complaint  yon  have  heard  of  the  (inality  of  the  gas  ?  A.  I  hare  on 
one  other  oocasiou  seen  a  Ktfitement  in  (he  newspaper  to  the  effect  that  something  had  gone 
wrong  at  the  gas-work-i,  by  which  the  consumers  wt*re  deprived  of  their  supply  of  light. 

Q.  Haven't  you  heard  it  stated,  with  regard  to  the  gas,  that  it  was  not  very  pure  gas, 
that  It  bad  sulphur?  A.  Only  in  this  in.sLaticc,  which  came  rroni  the  agents  of  another  Gas 
Company. 

Q.  Uavo  you  tested  the  gas  delivered  by  ihnt  Corapany  •  for  the  purpose  of  discovering 
whether  there  wa^  any,  and  if  so,  wh;it  amount  of  aulpliur  in  the  gas  as  delivered  by  it  y  A- 
I  hare. 

Q.  What  was  the  result  of  your  investigations  on  that  subject,  did  you  diiscovcr  sulphur  ? 
A.  I  dlwovered  sulphur  every  lime. 

Q.  How  often  did  you  make  those  expcriinenlii  ?  A.  I  have  tested  the  gaa  on  fuuror  five 
different  occasions. 

Q.  What  method  did  you  adopt  to  discover  the  presence  of  sulphur  ?  A.  The  combustion 
method  usually  employed.  I  have  also  used  test-paper  repeatedly  without  discovering  fiuK 
phuretted  hydrogen. 

Q.  What  quality  or  proportion  of  sulphur  did  you  discover  on  that  occasion?  A.  Tho 
quantity  varied. 

Q.  The  Bul[)hur  was  there,  I  suppose.  The  occasion  of  the  sulphur  being  there  vita  on 
account  uf  the  imperfect  metliod  of  the  purilioution  of  tbc  gas,  was  It  not?  A.  All  gas  con- 
tains sulphur;   gas  is  never  perrectly  purifitd. 

Q.  That  is  not  the  question.  If  it  was  purfeelly  purified,  it  would  bo  taken  out.  Tlic 
method  of  purJHcaLion  wn^  impert'ect,  was  it  not?  A.  Yes,  sir.  It  makc^  me  tell  something 
which  does  not  represent  the  truth  wbun  you  make  me  unswor  that  with  a  single  word. 

Q,  How  much  sulphur  did  you  discover  ?  A.  I  find  I  have  more  teitts  here.  I  said  four 
or  five  timey,  but  I  bad  forgotten  how  many,  Tho  quantilies  of  «ilphur  found  in  the  gas 
varied  from  21  to  4S  gmins  per  100  cubic  foet. 

Q,  That  is  more  than  is  allowed  by  the  Kugllsh  Parlhimentary  stsuilard,  is  it  not?  A. 
Yea. 

Q.  The  Englirth  Parliament  allows  what  percentage  in  the  gas  P    A.  SO  grains. 

Q.  And,  therefore,  you  found  more  there  than  is  allowed  by  the  English  Btandard?  A. 
Yes,  sir. 

•Tlie  New  York  OoS'Llsht  Compaoy  Is  the  ouo  hero  referred  to. 
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Q.  Nov,  I  am  f^ln;;  to  uk  70U  tliii4  quvAtinn.  You  use  the  gas  delivered  bj  the  Mi^H 
politaa  Gas  Light  Cviupaiiy,  do  yuu  iiol  ?     A.  Yefi,  sir.  ^^ 

Q.  Have  you  tested  it  lo  bca  whether  then*  i«  anj  Bulpliur  in  it  *     A.  I  b«ve  not. 
Q.  But  jou  have  used  it  in  your  house  1*     A.  Yes,  flir. 

Q.  Have  you  di»corerecl  any  ttulphur  in  it  *     A.  I  know  there  la  sulphur  in  it.     I  thoold 
Btat«  80,  that  I  may  nut  appear  to  nii:<n.*prc«ent  thu  Incts  of  the  case.   I  hare  made  some  ex- 
porimcntii  on  the  Manhattjui  and  Metropolitan  ga.«,  but  the  results  determined  have  not  be<!n 
weiglied,  so  thitt  I  cannot  tcU  the  figures.     The  examination 9  have  not  been  completed. 
Q.  You  any  thm  you  diM^orcred  sulphur  7     A.  Yes,  sir,  there  is  eulphur  in  both. 
Q.  As  thoj  deliver  it  now  f     A.  Ye^,  sir. 

Q.  The  gad  delivered  in  your  house  you  have  not  specifically  tested  todiseoTer  whether  it 
contained  sulphur  or  not  Y     A.  It  was  tested  in  aiy  laboratory,  but  oot  in  my  bouse,  but  the 
quantity  I  have  not  determined  in  cither  case. 
Q,  It  is  appreciable,  is  it?     A.  Yei),  sir. 

Q.  I  om  going  to  ai^k  yau  ofl  un  expert  fVom  what  you  bure  known  of  these  various  »y»- 
Uim%  or  purification,  and  what^ou  know  of  the  subjec-t-niatler,  as  an  expert  would  you  ad- 
rise  the  Hotropolitan  Oaa-Light  Com^ny  to  adopt  the  iron  prttcosA  without  very  mature  and 
deliberate  inquiry  sad  examination  and  experiments?  A.  I  not  only  would  advise  them  to 
do  it,  but  I  did  advise  them  to  611  Ihdr  four  purifiers  with  the  iron  mixture  and  gire  the 
thing  a  fair  trial  at  once. 

C^.  You  do  advii^e  thcni  to  do  so  ?     A.  I  do,  and  I  euggestctl  thut  they  should  do  it. 
Q.  The  question  as  I  propounded  it  to  you  Is  whether  you  would  udviite  them   to  adopt 
the  iron  process  witliout  mature  anil  delit>f  rate  examination,  inquiry,  and  experiment  *    A.  I 
should.     There  arc  reasons  why  I  should. 

Q.  I  will  allow  you  to  give  your  reasons.  A.  These  reasons  are  so  trifling  that  it  U 
scarcely  worth  while  to  put  them  on  record. 

Q.  I  should  like  to  have  them  down  7  A.  In  the  first  place,  I  coDBlder  the  iron  proccSi 
more  economiual.     In  the  second  place,  it  would  do  awuy  with  the  cause  of  this  hearini^. 

Q.  Tliat  would  be  entirely  satisfactory  to  the  Board  of  Ilctiltb  ?  A.  I  am  not  at  liberty 
to  speak  for  the  Board  of  Ucallh,  and  I  nm  not  the  prosecuting  attorney. 

Q.  You  think  it  would  do  awuy  with  thn  hearing  7  A.  I  think  it  would  do  awaj  with 
the  nulBunue,  and  if  it  did  away  with  the  nuisance  there  would  not  bo  a  cause  of  cumplaint. 
That  is  my  opinion  as  an  expert. 

Q.  Do  you  know  whether  the  oflSwrs  of  the  New  York  Company  arc  not  dissatisfied  witli 
this  method  of  the  purification  of  ga«,  and  that  it  does  not  come  up  to  their  expectations  la 
that  regard  ?     A.  On  the  contrary,  I  know  tliat  ibey  are  pleased  witli  the  process. 

Q.  Did  you  ever  know  or  hear  of  an  craploy6  or  vi!*ilor  in  any  ol'  the  gas-works  being 
killed  by  the  effluvia  from  the  fouled  purifiers  f  A.  1  think  I  have  heard  of  such  case«,  but 
I  could  not  say  with  absolute  certainty  that  the  sulphuretted  hydrogen  whli-h  killed  them  was 
from  foulod  purifiers,  or  some  other  chemical  source.  I  bnvc  heard  of  persons  Ining  killed 
by  escaped  siilphuretled  hydrogen,  but  1  am  a  Uttle  uncertain  whether  it  occurred  la  gSft- 
houses  or  elsewhere. 

Q.  I  did  not  a^k  you  that  A.  I  am  a  little  uncertain  whether  it  occurred  in  the  gas- 
house  or  where. 

Q.  Did  you  over  know  or  hear  of  an  employ^  or  visitor  in  any  gas-works  beiog  killed 
by  the  eflBuvia  from  the  fouled  purifiers  7     A.  I  have  board  of  por«uns  being  killed  bj  Mch 
foul  gases,  but  I  am  a  little  uncertain  whether  it  occurcd  in  gas>booses  or  not 
Q.  Or  00  gns  promises  ?     A.  Or  on  gas  prcmbcs. 

Q,  Or  that  the  vapor  escaped  from  the  manufacture  of  gas  7     A.  Tea,  sir. 
Q.  Y'ou  oan*t  say  that  it  was.    It  nia^  have  been  snlpbarelted  hydrogen  formed 
other  circumstances  7     A.  Yes,  sir. 

Q.  Do  not  mineral  poisond,  where  frequently  administered,  generally  produce lomespcdlfio 
disease — salivation,  ulccmtion,  etc.,  etc.  ?     A.  Some  do,  and  some  do  not. 
Q.  Which  mineral  poison*!  do  not  7     A.  Salt — common  salt. 

Q.  Otherwise,  do  you  make  any  other  cxocptiool*    A.  Yea,  an  indefinite  number  of 
ceptions. 
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Q.  Horcunr?     jU  Mercury,  in  a  safficicot  qaantity,  wiU^allvate,  certainly. 

Q.  rho<>phoru.4  ?     A.  If  you  breathe  enoug;li  of  it,  it  will  produce  c&rios  of  the  jaw. 

Q.  Lead  producoa  dwoascOf  does  it  not  ?     A.  Ycfi,  eir. 

Q.  Putty  oTid  colic  t     A.  Vofl,  »ir;  and  paralyais. 

Q.  0ot»  not  the  biaulplude  of  carbon  produce  a  fcimllar  disease  ?  A.  I  ciin  only  epoak 
from  my  own  experience  in  that  com*  ;  thiit  I  hnvt^  boon  in  the  bobit  of  breathing  bisulphidi* 
of  carbon  frcquunily,  and  never  suffered  any  injury  from  it. 

Q.  State,  aside  from  your  own  indiridunl  experience  an  n  chcini)>t,  how  is  it?  A.  Biiul- 
phide  of  carbon  \»  used  so  much  for  filling  prism?,  and  employed  by  experimenters,  and  ibc 
fact  ihnt  I  have  not  Icnown  it  to  produce  any  ill  oftecU,  leiivos  me  in  doubt  of  ila  producing 
any.  I  hare  had  it  about  my  own  houac  months  together,  bo  that  you  could  pcrcciro  It  in 
coming  in  the  neighliorhood  of  it,  and  never  knew  of  any  evil  cflTect^  ftom  IL 

Q.  In  factories,  havfu't  you  heard  of  operatives  gctl]n<;  di3ea.«c  from  It?  A.  Ncrer.  I 
never  rend  of  it.  Some  of  my  old  pupils  arc  manufacturers  of  ii  too,  and  1  know  tbey  do  not 
■td&r  any  injury  from  it. 

Q.  According  to  your  own  experience,  are  tbe  employda  in  purify Ing-bousea  of  gas-works 
subject  to  ouy  special  disease  or  diseases  ?    A.  Tbey  arc  not. 

Q.  Now,  in  tbe  cases  on  record  of  the  poisonous  oRcct  from  sulphuretted  hydrogen,  was 
not  the  pmporlion  in  the  air  breathed  very  far  greater  than  any  ever  occurring  in  a  purifying- 
house,  mucii  le??  in  'tis  neighborhood  merely  ?     A.  It  was. 

Q.  \Vliieh  do  you  suppikse  to  be  the  worse — ^frve  sulphuretted  hyilrogen  or  snlpbide  of 
ammonium  f     A.  I  don't  see  much  choii-e  between  tkeiu. 

Q.  You  can't  Bay  which  \s  the  worat  f     A.  No. 

Q.  I;*  there  any  ?     A.  I  can't  say, 

Q.  Huve  yon  ever  beard  of  any  person  being  injured  hy  snlphiJo  of  ammnniura  ?  A.  X 
hare  not.     It  is  a  much  rarer  substance  than  sulphuretted  hydrogen. 

Q.  Csn  llicro  be  really  any  sulphuretlcd  hydrog;en  a(  nil  given  off  by  the  waste  lime,  con- 
sidering that  the  predominant  odor  is  that  of  ammonia  T    A.  I  could  not  an.swcr  that  quesUon. 

Q.  This  i:t  a  bottle  of  spent  lime  taken  from  the  purifier  uf  the  Metropolitan  works.  Now 
the  qaestiott  is,  if  you  will  tell  us  what  Is  the  predoroinnlinir  odor  ?  A.  Ammonia.  The  odor 
of  the  second  one  is  tbnt  peculiar  persistent  odor  of  pas-lime,  which  has  not  been  investigated 
to  such  an  extent  as  to  make  it  possible  to  state  exactly  what  It  U. 

[The  counsel  produces  two  bottles  of  spent  lime  taken,  one  from  the  top  and  the  other 
from  the  bottom  of  a  fouled  purifier  of  the  Mttropulitan  Gas  Works.] 

Q.  Is  there  ammonia  there  nUo,  dot;tor?     A.  I  think  I  perceive  ammonia, 

Q.  Try  it  again.     A.  I  think  there  is  ammonia  there. 

Q.  Is  there  not  an  excess  of  amntoula  f     A.  I  think  there  probably  is. 

Q.  Try,  doctor,  long  enough  to  know  whether  there  is  an  excess  of  ommoiua  there.  A. 
I  think  there  i*  probably  some  ammonia  there. 

Q.  An  eiecas  of  it?     A.  I  think  so. 

l^.  Is  tlit?re  any  doubt  about  it*     A,  1  ildnk  not. 

Q.  You  have  subjected  it  to  another  test?     A.  Yes,  cir. 

Q.  Towhttttoal?     A.  Turmeric  paper. 

Q.  Doctor,  Can  there  really  be  any  free  sulphurt'ttcd  hydrogen  of  the  kind  suppoacd  to  be 
thrown  off  by  the  waste  Hme,  considering  that  the  predominant  odor  is  that  of  ammonia?  A. 
Not  until  after  the  ammonia  has  escaped. 

Q.  Is  there  any  evidence  that  there  is  any  poisonous  substance  given  off  by  that  lime? 
A.  Yes,  sir,  I  think  there  i->, 

Q.  ^Vbnt  is  it  V     A.I  think  there  is  sulphide  of  ammonium  escaping  from  the  mixture. 

Q.  Did  you  ever  know  of  sulphide  of  aibmonium  poisoning  anybody?    A.  No,  I  never  did* 
,  Q.  Did  yon  ever  hear  of  anybody  being  poisoned  by  it  ?     A.  None. 

Q.  Then  why  did  you  sjy  il  is  poisonoos  ?  A.  Because  It  bos  such  a  disagreeable  efftxl 
on  my  nose  and  lungs. 

Q.  Is  not  almost  every  human  being  subject  every  day  more  or  loss  to  tbe  inhalation  of 
stdphide  of  ammonium,  or  even  at  times  sulphuretted  hydrogen,  from  lua  own  excrement? 
A.  He  probably  is. 


Q.  Are  scavengers  who  handle  such  maltcr  fitibjcct  to  any  pp<^cUl  morbiJ  conditioo? 
Tfae.r  arc  occaaionaUy  killed  by  the  foul  guies  of  the  cesspools  thcj  enter. 

Q.  Are  tht-y  subject  to  an  j  epcclal  morbid  condition  ?  A.  Would  death  come  aoder  that 
head*    They  arc  occasionally  killed  by  tbe  cfBarui. 

Q.  That  is  the  only  answer  you  can  giro  to  it  *     A.  Yes,  ilr. 

Q.  U  it  not  nn  accei>ted  maxim  that  the  edluvia  from  human  excremODta,  noleM  pvtnd 
Minted  with  a  disoase  lika  cholenv  nct-cr  hurt  any  person  f    A.  I  nerer  bettrd  any] 
relating  to  it,  but  I  never  knew  the  frceli  excrements  to  do  any  barm.    After  a  short  tii 
tliey  certainly  do  have  tliat  efTcct.     We  know  that  the  camps  during  the  war  became  tcrriblj 
offensive  fVooi  the  accuuiulation  of  that  sort  of  thing. 

Q.  Is  not  sulphide  of  ammonium  a  rcoognEzed  constituent  of  the  effluvia  from  such  sub* 
stuDcej  *  A.  I  can  only  say  that  I  have  not  paid  especial  attentioD  to  that  department  of 
science. 

Q.  Wlial  b  the  eflecl  of  leaving  sulphur  com^touiids  in  ^u?  A.  That  depends  agmewfaal 
on  what  particular  compounds  arc  left  in  the  guj). 

Q.  Sulphur  compounds?  A.  There  are  diffiTcnt  sulphur  compounds;  some  hare  oot 
action,  ftotoe  another. 

Q.  When  the  gas  is  burned  ?    A.  When  combaition  takes  place  they  produce  aulphurt 
acid  and  sulpliate  of  ammonia. 

Q.  Is  that  8rst  product  of  which  you  speak  deleterious  to  health  or  not  ?    A..  Kot  in 
small  quantities  which  nrc  evolved  from  the  wholly  purified  gas. 

Q.  Gas  that  contains  21  gr.iins  f    A.  Ko,  sir. 

Q.  Not  tnjiirtou!(  to  heslth  ?    A.  No,  sir. 

Q.  NordelrlmcnUl?     A.  No.  sir. 

Q.  Or  to  property  ?     How  does  it  affect  proi>erly  1     A.  Or  to  property. 

Q.  What  wan  the  experience  in  the  early  da,VB  before  the  lime  process  was  introdaced,  ii 
regard  to  the  effect  of  gns-light  on  hoOlh  and  property*     A.  The  enortnotis  quantiiy 
sulphur  in  the  gas  at  that  time  was  a  poun*o  of  inoonveoience,  I  believe. 

Q.  Didn^t  it  injure  property,  book^,  and  maps?     A.  It  wo^  claimed  that  books  suffe 
from  it.  ^ 

Q.  Was  not  its  lue  prohibited  in  the  British  Museum  ?     A.  I  cannot  say  that  it  wu. 

Q.  U  there  not  an  especial  dan;;er  pertaining  to  sulphurous  acid  gn«,  ariblng  from  Su  t 
parative  freedom  from  odor  *     A.  It  is  not  compomtively  free  from  odor. 

Q.  Tou  deny  the  premises  T  A.  I  deny  the  prttmiscs.  It  has,  on  the  contrary,  a  most 
suffocating  odor. 

Q.  What  id  the  efTcot  of  it  upon  your  eyes,  lungs,  and  tnouthT    A.  In  a  coocttotrati 
form  it  is  suffocating,  and,  In  the  small  quantities  which  gas  is  liable  to  put  in  the  atmosphcrc^^f 
it  19  inappreciable.     I  have  not  smelled  or  perceived  the  sulphurous  acid,  even  from  the  most 
impure  gas  that  I  ever  saw  burned. 

Q.  Do  chemists  hesitate  to  expose  themselves  to  sulphuretted  hydrogen  or  tfulphide  of 
ammonium  ?     A.  Not  when  they  are  diluted. 

Q.  Do  they  hesitate  to  inhale  pulphurous  acid  ?    A.  Not  when  it  is  diluted, 

Q.  Do  yuu  make  any  distinction  between  them  Y     A.  No,  sir. 

Q.  Do  ihcy  hesitnte  any  more  to  cx|>ufle  themselves  to  inhaling  sulpburous  add  than  they 
do  sulphuretted  hydrogen  or  sulphide  of  ammonium  ?  A.  Only  in  so  far  as  the  sulphuretted 
hydrogen  or  sulphide  of  ammonium  Is  more  di»agrocablo  when  presented  in  small  quantity. 

Q.  Are  they  ai  injurious  as  the  other  *  A.  In  minute  quantities^  I  consider  thai  sulj 
phurctted  hydrogen  and  aulphlde  of  ammonium  arc  mofi  ii\|urious. 

Q.  ^Vllat  is  the  action  of  Unic  on  tbe  bisulphide  of  cdrbon  in  the  gas  ?  A.  I  don't  know 
that  it  hu  any  aetiun. 

Q.  What  is  tbe  action  of  oxide  of  iron  on  it  f  A.  1  donH  know  that  It  has  any  action ;  t\ 
answer  your  question,  supposing  you  to  mean  at  ordinary  temperatures. 

Q.  Tbe  Rev.  Mr.  Bnwditch  nays,  in  his  work,  on  page  27 :  "  At  common 
hydrate  of  lime  forms,  with  bisulphide  of  carbon,  a  very  beautiful  niby^wlored  erystaUini 
s-ilt."     Do  you  agree  with  the  Rev.  Mr.  BowtUtch  in  that?    A.   I  have  never  examined' 
the  question. 


Q.  Tou  don't  know  whether  ho  Is  correct  or  not  there?    A.  Ko. 

Q.  Do  voa  know  BcrxeiiuB  ?     A.  T  have  read  him. 

Q.  Is  be  a  good  authority  ?    A.  Tes,  air. 

<j.  Berzolius  say^ :  "  By  digesting  sulphide  of  cnlcium  with  an  excess  of  bisulphide  of  car- 
bon and  water  at  SO  degrees  la  a  gloss  vessel,  n  dark  niUy  liquid  is  abuincd,  and  thiff,  when 
cvuporatcd  io  vncuo,  yields  a  mass  which  is  yellow,  brown,  and  crystalline,  at  first,  but 
assumes  a  piilc-ycllow  color  when  perfectly  dry,"  Do  you  agree  with  Bcrzelius*  A.  Yc#, 
sir  ;  I  accept  whatever  Berzclius  says,  unlofts  I  know  to  the  contniry. 

Q.  If  YOU  accept  that,  docs  it  not  neccssflrity  follow  that  the  Umc-puri£or  extracts  ihc 
bisulphide  of  cnrboD  ?     A.  It  doesn't  oecessjrily  folluw. 

Q.  Why  not  ?    A.  In  the  first  place,  the  conditions  were  not  the  same. 

Q.  If  the  conditions  were  the  same  ?  A.  If  the  eonditiuna  were  the  same,  and  there  was 
no  other  reason  for  bodh.^  other  change  taking  place,  that  might  happen. 

Q.  What  condiiioiiH  iire  not  the  same?  A,  In  the  Brvt  place,  Berzelius  had  an  excess  of 
water;  he  spcokfl  particularly  of  the  cx^csb  of  water;  tliat  might  or  might  not  modify  the 
rcuclioir. 

Q.  I  understand  you  to  admit  that  the  Rev.  Hr.  Bowditch  st&tcs  that  at  a  common  tem- 
perature hydrate  of  lime  forma  with  bisulphide  uf  carbon  a  very  beautiful  ruby-colored  erya- 
taUinc  salt?    A.  I  accept  that  Bubstamiallv'. 

tj.  Now,  if  you  accept  that,  and  if  tlint  Is  true,  will  not  tlie  lime  process  eAiraut  the 
bisulphide  of  ear1>on  ?     A.  It  will  piobnbly  uxtmct  a  portion  of  it. 

Q.  Are  you  aware  that  Lbc  McLropoUtau  Uits  Cumpauy  scrub  their  gas  copiuusly  with  cold 
wttcr  before  condctising  it  ?    A.  I  am  awurc  of  it. 

Q.  I  want  you  to  soy  wbitt  effect  has  this  scrubbing  on  the  ofTensiro  compounds  ?  A.  It 
undoubtedly  removes  a  portion  of  them. 

Q.  It  carries  tbem  ofij  tho^^e  at  least  which  ore  coudeusuble  iu  wnter,  iuto  the  tar-well  ? 
A.  A  portion  of  them,  not  all  of  ibem. 

Q.  That  proportion  of  ewurie  is  prevented  from  going  into  the  purifiers  at  uU  ?  A.  Yes,  sir 

Q.  What  clfect  wmild  it  have,  for  example,  on  the  acetylene  in  iho  gas,  would  it  not  re 
move  it?  A.  It  would  probably  remove  a  portion  of  it;  it  doD*t  take  all  of  auy  thing  out 
of  the  gas. 

Q.  Does  It  not  take  out  the  tar  *  A.  A  portion  of  it ;  the  greatu-r  portion  of  it.  I  should 
qualify  that,  because  a  very  small  portion  of  tar  goea  to  the  water  at  all ;  it  is  separated 
before  the  ijcrubbing  by  water  is  resorted  to,  aud  I  suppose  it  takes  out  a  very  small  portion 
of  the  tar. 

Q.  Would  not  the  washing  with  water  increase  the  quantity  of  tar  in  tbc  water  itself 
wliicb  was  extracted  ?  A.  The  water  would  extract  a  Utile  more,  which  would  otherwise  be 
left  in  the  gas. 

Q.  Does  not  the  tar  contain  all  the  oflTcntiive  ingrodienm  of  the  gas  ?  A.  Ik  contains  por* 
tiuns  of  moat  of  them  ;  lliut  is  to  say,  the  impurities  are  not  all  in  the  tar. 

Q.  Then  this  scrubbing  process  floes  perform  a  very  sensible  office  in  the  purifying  of  the 
gas  f     A.   Yes,  air. 

Q,  And  of  course  prevcnta  them  from  going  iuto  the  purifiers  with  the  waste  lime  ?  A. 
YoB,  sir. 

Q.  Otherwise,  if  they  went  into  the  waste  lime  there  would  bo  more  work  done  there,  and 
that  process  purifies  the  gas  to  that  extent  at  any  rate?    A.  Yes. 

Q.  The  washing  process,  to  a  considertible  extent?     A,  Yes,  sir. 

Q.  If  you  put  a  woollen  cloth  or  blanket  in  the  atmospliere  containing  these  foul  vapors, 
will  it  not  absorb  nod  contain  them  for  a  considt'rablc  time?     A.  I  suppose  it  would. 

Q.  Is  there  any  doubt  about  it?     A.  Ko,  I  think  not;  I  think  it  would. 

Q.  What  ore  the  properties  of  acetylene  as  to  smell  ?  A.  I  believe  it  has  a  disagreeable 
odor;  but  I  never  sraelled  il. 

Q.  Do<you  know  what  becomes  of  it  when  the  gas  is  burned  ?  A.  I  suppose  it  is  burned 
iu  the  gas. 

Q.  Do  you  consider  Bertbelot  good  authority?     A.  He  is  a  noted  chemist. 


494 


Q.  Bcfthplot  says  that  **  coal-gns  U  no  exception  to  this  goncnU  role— a  rule  tlut  bos 
been  Mtatcd — OA  may  be  easily  n^ctrLiined  by  ob»errib^  the  traces  of  acetylene  which  it  c 
tains  in  iti  normal  auto.     It  is  produced  and  dii^charged  into  the  atmosphere  whenever 
orp-anic  comiMtiml  biirn^  in  contact  wtlh  the  air  vith  the  formation  of  lamiKhUck/'     Do 
ttj^roe  witli  B'Tthclot  in  what  he  9nys  about  that?     A.  I  can  onlr  say  that  I  have  often 
ccivcd  that  odor  which  Berthelot  attributes  to  acetylene,  but  hare  no  other  orideucc  in  the 
matter. 

Q.  Derthelot  paysi  further  (ts  follows:  "The  ftamc  obsorrationa  are  appliimble  to  the  com- 
poeition  of  coal-gat!.  The  gases  diAcharged  into  the  air,  whether  by  the  lUme  of  a  burner 
known  bh  the  bal'n-wing,  or  by  the  •moky  flame  of  one  of  Bunpen'^  burners,  contains  a  nota- 
ble portion  of  acetylene."  How  does  titat  uRree  with  your  experience  ?  A,  I  have  perceived 
the  odor  from  the  smoky  column  of  Bunsen's  burners,  but  I  have  not  perceived  it  Crotn  any 
ordinary  gdB-bumer  used  for  illuminating  purposes,  when  uut  improperly  used. 

Q.  If  these  statements  arc  correct^  would  you  not  object  to  gms  as  aerrcd,  on  Uie  grou: 
that  it  contained  acctvleno  f  A.  Ko ;  I  see  no  reason  for  objooting.  My  wifo  does  noto^j 
to  the  tea-ketllo  np[)aratu4  on  that  account. 

Q.  Is  it  Dot  probabTo  that  the  presence  of  carbonic  aad  in  the  gas  might  interfere  wi 
ilA  complete  comhustinn,  and  conduce  to  tlic  fonnatitm  of  acetylene  and  carbonio  oiide  an 
isimilar  ofTcnsire  or  poisonuuB  products*     A.  Yes,  if  present  in  sufGcivut  quontiijr, 

Q.  I  will  a^k  whether  the  emanations  from  the  spent  lime  are  injurious  to  tlte  b«altfa  of 
the  community  in  which  they  are  evolved  *     A.  I  think  they  are,  becitnsc  they  nAUfoate. 

Q.  Ia  every  thing  which  nauseates  injurious  to  the  health?  A.  1  think  it  Li,  unl«u  a 
person  desires  to  1>e  nauseated  for  some  other  difficulties. 

Q.  And  erery  thing  that  is  nauseating  is  a  nuisance  ?     A.  Yea,  onkss  it  Is  retorted  to 
produce  a  nausea  for  a  epecific  object 

Q.  00  you  mean  to  any  that  you  have  been  nauseated  by  the  atmosphere  of  the  purifyii 
house  of  the  Metropolitan  Gas  Company,  for  example  ?     A.  Well,  t  am  not  enough  of  a  m 
leal  man  to  say  what  nauseatit^  is  ;  but  I  have  been  highly  disgusted  by  the  smell,  and  tha 
is  what  I  have  understood  medical  men  to  understand  by  tlic  word  nauaeattog.     I  have  n 
oclually  been  made  siak  at  my  stomach,  but  I  have  had  those  Impressioiu  which  are  p 
nary  to  that  feeling. 

Q.  Did  you  ever  know  any  person  that  was  nauseuted'^-any  chemist,  by  brvaUiing  in  the 
laboratory  the  sulphide  of  ammonium  f  A.  Nauseated  In  the  sense  wliich  I  umicr«tand  ii 
Itiere,  1  have;  tlie  eOi-'ct  tiiat  a  highly  disagreeable  odor  has  upon  a  person. 

Q.  Do  you  mean  that  thcae  odors  which  escape  from  the  spent  lime  are  any  thing  man 
than  that  you  have  said  was  disgnaUng  to  you — do  you  mean  that?  A.  I  mfan  that  ib§f 
are  hij^hly  disgusting,  and  what  people  call  nauseating.  1  am  not  a  physician,  and  do  aol 
pretend  to  be  an  cx[>erl  in  medical  terms. 

Q.  You  do  not  mean  to  aay  they  arc  detrimental  to  health  f  A.  I  do,  because  I  think  it 
is  detrimentil  to  hiMilth  to  he  constantly  nauseated. 

Q.  You  do  not  think  that  there  is  any  thing  poisorfous  f  A.  Any  Uiing  tliat  prodocM 
that  di>^ngrei«hle  uflecl  is  called  a  poi^un,  und  it  is  a  poison. 

Q.  Have  they  the  abtlily  to  create  a  disease  an  a  poison  does?  A.  The  term  poison  ii  so 
indefinite,  I  should  prefer  to  tcay  I  cunslOur  them  it^urious  to  health. 

Q.  Now  I  bog  you  to  state  why  they  arc  injurious  to  health,  in  your  own  language. 
Because  they  nauseate  in  the  sense  I  hare  used  tlie  term. 

Q.  In  no  other  sense  f     A.  Not  to  my  knowledge. 

Q.  Have  they  no  fermenting  properties  ?     A.  No* 

Q.  Host  poisons  have,  have  they  not  r     A.  No. 

Q.  How  is  the  odor  of  r<i6e«  to  you ;  agreeable  or  disagreeable  t  A.  In  a  moderate  qoan- 
tity  it  is  agreeable,  though  not  my  pet  perfume. 

Q.  You  know  that  persons  arc  made  stck  by  the  smell  of  rosea,  even  in  small  tiamntltioi  f 
A.  Yes. 

Q.  The  same  way  with  regard  to  the  smell  of  strawberries!     A  Yes. 

Q.  Hakes  a  gof>d  many  people  aick,  does  it  not  ?     A.  Yes. 
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Q.  AuJ  to  oth«T!t  it  \A  tIclicionA?     A.  Po  I  bfiVo  undcintood.  ^^^^^^^^| 

Q.  There  U  no  doubt  about  that?    A.  1  think  not.  ^^^^^^^^^ 

Q.  You  vouli}  not  a.tk  Co  hare  them  suppre^Bcd  because  thev  are  disagreeable  f  A.  That 
is  so  rare. 

Q.  BaTe  jou  not  beard  tbat  there  are  whole  peoples  to  whom  tbe  smelt  of  roses  is  dia- 
gtiBlingand  opprcsalvc?     A.  Never  heard  of  it. 
Q.  In  Italy,  lor  exnmpl*  ?     A.  Never  beard  of  it. 

Q.  To  you  coTiipnrc  these  cxhalntlons  fnnti  the  spent  lime-piirificr«  with  cxhnlnltons 
which  are  known  to  be  poisonous  in  inlnutc  qiuibiiey — Hke  miiiflnintic  cxbHlitions,  or  those 
from  putrid  orgunlc  matters?  How  ia  tliat,  doctor  f  A.  I  di;  nut  compare  tbem  with  ihosc 
cxbalattODS  which  are  supposed  to  be  organized,  and  develop  6|)ecific  difiea5es. 

Q.  Arc  not  the  Inttcr  believed  to  be  of  the  nature  of  ferments  or  organized  germs  capable 
of  reproduction  ?    A.  They  are  by  many  perMna. 

Q.  Is  mere  foulneeci  of  odor  indicative  of  poison  ?    A.  Poison  is  an  indeSnllt!  term. 
Q.  Is  mere  fouliie9A  of  odor,  then,  indicative  of  poisonous  qualities,  or  as  positively  in- 
jurioiu  (o  health  T    A.  I  think  it  is  so. 

Q.  Which  T     A.  I  think  foul  odors  flre,as  you  ftjiy,  injuriims  to  health. 
Q.  Ah  I  understand  you,  you  do  not  compare  thcMC  exhalations  from    the  limcpurifierH 
with  the  exhalations  known  to  he  poi^anous,  like  miasmatic  exhalations,  etc. ;   you  do  not 
class  them  in  the  same  tfatcjiory  f    A,  No,  sir, 

Q.  Will  you  please  to  stjitc  with  what  known  substance:*  or  injurious  properties  you  do 
compare  them  in  givin;^  them  the  character  you  hive,  which  are  injurloua  In  excessively 
minute  quantities?  A.  I  compare  them  with  sulphide  of  ammonium  and  sulphuretted  by* 
drogon. 

Q.  I  imderstind  you  to  say  that  you  never  knew  In  jour  experience,  or  beard  of  any 
persons,  who  had  been  killed  by  brealhinc  one  or  the  other;  or  that  they  had  ever  incuiTcd 
any  di-Jease  by  breaihinp  it?    A.  I  made  thnt  statement. 

Q.  I)»  you  consider  rhe  British  Aasoelation  of  Oas  Manngere  a  body  qualified  to  consider 
tlio  subJL'ct  uf  the  purkicaliou  of  ^a  ?     A.  rndoiibtedly. 

Q.  In  the  inaugunil  address  of  ibo  president  <if  that  body,  Tliomas  IlAwkaley,  Esq.,  on 
the  1  nil  June,  18tW.    Have  you  wen  it,'  doctor?     A.  No. 

Q.  The  president  say^,  in  that  addre^,  in  ppeaking  uf  purification,  UB  follows : 
"If  there  be  one  thinp  more  injurious  ih.in  antither  to  the  perfoos  by  whom  gtt«  is  eon. 
sumed,  it  1:4  the  presence  of  sulphur  In  any  aiiiuunt  in  (he  gns,  at  the  place  where  it  is  em- 
plovLtl."     Whnt  do  ytm  think   about  that  stntcment  of  PnsiJi'nt  Jlawksley's?    A.  1  do  not 
think  Presiilent  Ilnwksley  is  any  more  competent  to  judge  upon  that  point  than  myself. 

Q.  He  regards  tbe  presence  of  sulphur  iu  any  amount  os  injurious.  Do  you  agree  with 
htm  ?  A,  1  do  not  agree  with  that,  unless  be  means  the  presence  of  a  large  quantity.  If  he 
means  the  presence  of  any  sulphur,  1  disagree  ivith  him  ;  if  ofu  lurge  quantlly,  then  1  agree 
with  blru. 

Q.  I  will  rend  to  you  from  Lliis  sftmeadJress  of  rre'*ideut  Ilnwkaley,  qs  follows : 
*'  I  think  wo  rIiuII  a\\  bo  agreed  in  the  dcslrableneHs  of  ndoptin;^  ponic  means,  if  such 
means  can  he  discovered,  for  tlie  removal  of  this  noxious  mntcrinl.  IVrinit  me,  then,  tomenliou 
to  you  merely  as  a  subject  for  your  consideration — for  you  nil  know  a  great  dent  about  it — 
that  the  use  of  oxide  of  iron,  which  ia  iu  itself  a  very  valuable  material  for  the  urdinury 
purification  nfgsa  from  sulphuretted  hydrogen,  la  tnsufllclent,  and  a  great  deal  of  the  obloquy 
which  has  fullen  upon  gas  companies  during  the  last  few  years  has  Hriscn  from  the  udnption 
of  that  matct'lnK  in  substitution  for  Ibo  old  mode  of  purification.  We  all  know  ibat  lime  is 
very  liable  to,  and  in  all  ordinary  coses  does,  give  ofT  an  obnoxious  fmeU  lu  the  uci^^bbor- 
hood  ;  but  it,  undoubtedly,  has  this  property  tlint,  if  ir  creates  a  amell  by  reai^on  of  its  being 
kept  on  tin.'  gna-works,  it  prevents  a  mudi  more  serious  smeU  In  tbe  houscii  of  the  consumers, 
for  what  you  ftiil  to  take  out  of  the  gas  by  the  oxide  of  iron  in  substitution  for  the  Mme,  ri-nlly 
goe^  into  the  dwolling-houses,  and  m:mufiietoriei4,  oiul  shops  of  the  conaumci's,  in  tlie  form  iu 
which  I  exhibit,  rnmbiued  of  courpe  with  iIk'  gas,  but  still,  in  every  thousand  cubic  feet  of 
gas  there  is  a.  large  quantity  of  sulphur  to  be  burned  in  tbe  interior  of  the  building  where  tbe 
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distriljiUcJ.  Under  these  ctrcumstancet^,  great  atlenlion  Itaa  boon  paid  to  tb 
fa  bettor  cbeoiiatrj  on  this  nubjcct,  and  it  haa  be«n  ascertained  by  Dr.  I^theby, 
result  of  tt  great  number  of  cxperimenUt,  made  apon  a  very  large  scale,  a  capsidermble  poruon 
of  whlub  were  conducted  in  the  town — that  whereas  by  the  u^e  of  oxide  of  iron,  j'oa  oinnoc 
remove  the  whole  of  tbe  sulphur,  but  muel  leave  in  the  gas  from  20  to  20  grsiiu  id  trerj 
loo  cubic  feet,  yet,  by  the  ii*e  of  Urao  alone,  you  may  reduce  thai  quantity  down  to  l<ess 
(loc-hulf ;  in  fact  you  may  reduce  it  down  to  from  10  to  12  gmins." 

Now,  Dr.  Chandler,  the  question  about  these  cxIracU  i-*,  whether  you  agri^  with 
prcaidcDt  In  theiu  fttalenients?     A.  There  are  so  many  statements  there — while  1  agrvo  w 
Borne,  I  do  nut  agree  with  others. 

Q.  Stntc  what  you  agree  with,  and  what  you  do  not  agree  with  ?  A.  I  ogree  to  tb«  probft*^ 
bic  effect  nf  lime  in  removing  more  sulpliur  than  la  removed  by  tbe  oxide  of  iron,  but  ott  the 
other  hand,  I  couj^ider  what  li  said  about  the  effect  of  theso  fuw  gratos  of  sulphur,  more  or 
lesa  in  tho  gas,  to  be  highly  ridiculous  and  absurd  ;  and  am  supported  in  this  by  tbo  opini 
of  prominent  chemtsu. 

Q.  Does  that  sulphur  hare  the  effect  to  nauseate  f    A.  Kot  in  the  maximum  quftsUty 
which  occurs  in  the  gas  ;  It  will  not  have  the  effect  to  nauseate. 

Q.  Do  yoti  not  know  that  tlie  British  Parliament  have  passed  nn  act  in  which  it  wu  prorid< 
that  the  gas  delivered  shall  be  froed  from  these  small  quantities  f    A.  They  have  passed  si 
an  act;  and  they  lutve  passed  a  great  many  other  ridiculous  acts— the  "Stamp  Act,**  w 
several  others. 

Q.  Then  you  ref^ard  the  act  of  tbe  British  Parliament  as  a  sanitary  measure,  id  tbe 
Ught  tbnt  you  do  tbo  act  of  the  British  Parliament  imposing  '*  stamp  duties  T  **   A.  I  do  wn 
say  iL   T  say  it  does  not  Ibllow  that,  because  tbe  British  Parliament  fixes  it  at  20  givios, 
it  was  necessarily  the  proper  limit.     I  know  that  the  reason  that  led  them  to  flx  it 
point  was  inruinciunt. 

Q.  Ton  My  that,  notwithstanding  all  that  you  have  said,  the  lime  process  of  pu 
is  the  proccA^  wliiih  is  in  use  in  all  the  Urge  citic* of  th*  United  States?    A.  Tcs. 

Q.  Including  the  city  of  Pluladelphb,  the  gas  for  which  is  monuioctured  and  puri&ed  by 
)he  municipal  corporation  itself?     A.  Yes. 

Q.  Where  doc:«  the  purification  of  gas  by  tbe  iron'procoss  prevail?     A.  lu  all  the  Uzfc 
cities  of  Kuropc, 

Q.  Are  you  not  aware  that,  in  commaDities  where  thisproceea  of  purification  by  iron  has 
been  adopted,  it  hug  proved  to  bo  a  failure,  and  that  the  companies  that  hare  adoptcwl  it, 
arf,  iu  many  instances,  abitndoning  it,  and  are  returning  to  the  limo  process  of  purificatjotu 
lltivo  you  not  been  so  odvised?  A.  I  have  l>ecn  advirted  that  the  iron  process  is  still  in 
no  the  Conlineut  of  Europe;  but  that,  owing  luthis  foolish  law  uf  the  British  Parliamen 
tbe  gas  companies  have  been  so  hampered — the  iron  process  not  allowing  them  to  k 
within  the  act — I  have  heard  that,  on  ihat  account,  they  would  return  to  the  lime  procesiL 
IJ.  As  a  process  which  would  cnabto  them  to  deliver  gnsof  ihc  purity  required  by  tbe 
of  the  British  Parliament  ?     A.  Tes. 

Q.  And  will  you  not  say  as  an  expert,  that  the  lime  process  does  deliver  s  purer  g«s 
the  consumer  than  the  process  of  the  oxide  of  iron  ?     A.  I  think  it  does. 

Uedinxit  examination  of  !*rof.  Chandler  was  deferred. 

TI^lXUXT    OV    PROFXS.^Ull    UKNJAMIN    SIU.IUAN,    OF  TALK   COLLCOX. 

Professor  Ber^jamin  Silliinan,  Jr.,  called  for  tbe  Hctropolitan  Qas-Light  Company 
duly  swoni,  testified  as  follows : 

By  Juilff^  Vitn  Voortt. — Q.  State,  if  you  please,  your  profession.      A.  I  am  a  chctnis^' 
residing  at  Xew  Uaven,  and  have  cliarge  of  the  department  of  general  and  applied  ehemis 
in  the  Academical  Department  of  Yale  College.     I  hare  been  connected  with  the  iustitutioo 
sitiee  1847,  ss  a  professor,  and  since  1838,  ss  a  teacher 

Q.  Have  you  given  particular  altcnllon  to  the  subject  of  the  manufuctuie  of  cosl-gssf 
A.  [  have  been  prjctlcully  familiar  witti  tbe  manufacture  of  oool-goe  for  about  twenty 

Q.  Have  you  studied  tbe  subject  of  its  purification  ?     A.  I  have. 

Q.  And  have  observed  it  practically  y     A.  I  have  observed  it  practically. 
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Q.  What  ifi  the  metliod  of  parification  of  pis  in  \tfc  in  llic  Unitd  Plates,  a»  ftr  nn  your 
knowledge  and  cxpeiivnce  goo  ia  that  fubjci-t  ?  A.  The  UKtial  metliod  of  puriGcnIinn  of  gnti 
in  the  UniLwl  Stntes  \»  what  U  familijirlv  known  dfi  the  drv-!ime  procr?ft,  in  which  lh<»  hTiImtc 
of  hroc  is  employed  ;  and  there  In  iu  uise  iu  n  fuw  companica  what  is  known  usually  a»  the  wet 
process,  in  which  the  gt«  is  first  poMed  through  a  salt  of  iron,  green  TitHol,  and  then  Ibroiigh 
milk  of  limo  under  prcsflnre,  under  weight  of  mnohinery.  1  might  further  answer  your  question 
hy  savins  thnt,  so  far  as  I  know,  there  is  but  one  company  in  the  United  Stites  that  employs 
the  iruu  process,  which  is  the  usual  process  in  Grtsat  Britain  and  on  tlic  Continent  of  Europe. 

Q,  What  is  the  company  yon  spcftk  of*  A.  I  think  it  is  called  the  New  York  tiM-Light 
Company.     U  ia  the  old  company.     I  vit<iied  their  works  lost  summer. 

y.  You  haYc  visited  (he  I'hiladelphiu  companies'  worka  f  A.  T  have  visited  the  Phitadcl* 
pbiii  companies  several  times. 

Q.  You  have  wiine^ed  their  processes  ?  A.  Yes,  sir.  X  have  been  familiar  with  several 
giw*works,  ptrticularly  Bosftn.  Worcester,  Hartford,  New  Haven,  nnd  Louisville, 

Q.  Have  you  been  in  I'rof,  Smith's  cstnblishment  at  Louisville?     A.  1  have,  recently. 

Q.  8inco  his  return  from  the  World's  Fair?  A.  It  was  about  the  first  or  second  week 
in  Seplcmlicr  I  wns  there.     He  uses  the  dry-lime  process. 

Q.  You  have  witnessed  the  purificaiion  at  the  New  York  works.  What,  in  your  opinion, 
ij  tbo  bcMi  mode  of  purificttt><tn  of  ^«?  A.  I  have  no  hesitation  in  snyin;;  that,  if  it  is 
properly  conducted,  the  dry-lime  profess  offers  by  far  the  best  means  of  purification. 

Q.  Why?  A.  For  severol  reason* :  fir«t,  because  it  does  elTcctually  remove  all  the  sulpliur 
which  is  in  a  state  of  chemical  combination,  such  ai  is  capable  of  being  removed  on  n  Inrge 
scale  by  any  known  process.  I  might  make  on  exception  of  Pr.  Bowdit^h's  method.  I  know 
nothing  about  his  method  pnieticnlly.  I  except,  of  conr;je,  in  tliis  generalization,  the  sulphur 
combined  in  such  form^  ns  to  escape  the  ordinory  le^ts  employed  to  indicate  its  presence. 
Secund,  (bis  process  docs  cflectuaily  remove  the  carbonic  acid,  which  no  other  know-n  pro- 
cess does  remove. 

Q.  Any  other  reason,  professor  ?  A.  I  do  not  think  of  any  other.  As  regards  ammonia, 
I  do  not  know  (hat  it  is  more  ctficnctous  than  other  processes,  and  hellevc  it  is  less  clficacious 
than  the  process  of  wet  lime  with  the  salt  of  iron,  which  d«>es  remnve  nil  the  anmionin. 

Q.  The  most  deh'terioiis  substance  or  element  to  whiih  your  attention  is  directed  in  puri- 
fying the  gas — does  it  not  seem  to  ho  sulphur?  A.  Yes,  sir.  In  its  various  forms  of  coin- 
binatiouft,  it  is  the  black  beast  of  the  coaLgas  nianufncturcr. 

Q.  And  which  you  seek  to  eliminate  ?  A.  And  whifh  we  seek  to  eliniinate.  You  will 
observe  I  made  an  important  (tistindton.     I  Eaid  if  appUt^it  with  suitable  precaution. 

Q.  It  more  efTectHally  removes  the  sulphur?  A.  More  cfTectually  removes  the  sulphur 
than  any  other  available  proc^is. 

Q.  What  objccLion,  if  any,  exists  to  the  dry-lime  process?  A.  The  objections  to  the  dry- 
lime  process  arc  tn-ofold :  first,  that  the  material  is  exhausted,  and  to  n  great  extent  lost, 
)D  respect  to  its  value  in  the  act  of  purification,  and  that  nn  process  has  yet  been  discovered 
by  which  it  can  he  restored  to  a  condition  to  purify  gas  again.  That  1^4  ti  loss  wliicb  falls 
upon  the  company. 

IJ.  Any  tiling  else?  A.  Second,  that  this  oci'umulntion,  as  an  eflcle  waste  product 
about  the  gas-works,  as  ordinarily  conducted,  constitutes  a  just  ground  uf  compLiint  us  a 
nuisance,  lining  the  term  nuisance  in  the  sense  of  that  which  is  oflensivc. 

Q.  Offensive  to  the  smell  ?  A.  Yes,  sir.  I  classify  nuisances  under  two  gcnorul  heads — 
those  which  are  offensive  lo  the  9en;*e  of  smell,  and  na  such  repulsive  to  our  aexue  of  taste  . 
others  which  arc  deleterious  and  noxious  as  regards  health.  In  the  first  class  I  would  arrange 
gas*works  and  stables  among  causes  of  that  kind  ;  and  in  the  second  I  would  place  all  stich 
nuisances  as  bone-boiling  estAbllshuients  and  glue  establishments,  and  others  where  putres- 
cent animuil  matter  is  the  subject  of  treatment;  which  are  decidedly  aud  confessedly  injurious 
to  public  health. 

<l.  You  iir>  not  consider  the  emanations  from  the  gns-works  of  which  yon  Imve  spoken,  as 
deleterious  to  licalih  ?  A.  Long  familiarity  with  the  mnnagemcut  of  the  New  Haven  Com- 
pany, with  which  I  have  been  associated  as  a  director,  has  salidticd  jnc  that  no  Injury  to 


health — no  bodily  injury — utiachcfl  lo  the  u^c  of  dry  liaio.     By  diligent  inquiriea,  the  oul 
coraphunt  I  huvc  heftrd  was,  souic  irritation  of  the  eyes  of  ilio  persons  about  the  boxea,  whasl 
they  Arc  ojfcupd.    Tliai  proceeds  froni  Iho  ammonia  and  a  entirely  transitory.     Ou  the  con- 
tniry,  panics  living  Id  the  immediate  vicinity  of  the?c  worlu  Itave  always  asserted  thai  Uu^^^h 
have  enjoved  tJiccllcnt  health.  ^^M 

Q.  Tlieti  you  do  not  regard  thoffe  cxholatious  or  emanations  aa  deleterious  to  liealtb  f 
A.  I  do  nol.  1  should  like  to  dUiinguish,  honevcr,  betwem  the  clauu  of  etuanations  which 
are  ^voi\  vtt  In  the  deeotupofitioa  of  effete  Unic.  I  would  eoll  your  attention  to  wliat  »««m* 
to  tne  an  imporUul  diatinctioii  that  cxi^tif  between  two  quite  dbtinct  groups  of  exholatioos, 
viz. :  that  ihu  first  elTect  of  tlie  atmospheric  air  upon  theeifele  mass  is  au  efTvL-t  of  oxidation, 
resulting  in  n  Ktate  of  high  tempcmturo,  tlic  whole  masA  of  the  effete  lime  bct'oming  so  hot 
thai  you  oaaiiot  conveniently  bear  yuur  h.ind  In  it,  and  tills  provess  of  oxidation  accooipaoicd 
by  the  production  of  watery  vapor  and  free  ummoniiLf  which  exertises  a  BtJinuUnt  effect,  soob 
OS  iii  due  to  thix  active  agent ;  and,  second,  an  entirely  distinct  class  of  ('(Teets  is  that  which 
•rises  from  the  grodnal  Bepamliou,  at  a  later  stage  of  the  proees.«,  of  highly -offensive  hydro- 
carbons,  probably  containing  sulphur  as  one  of  thetr  constituents,  and  eharact«rii«il  by  aa 
extremely  [lersistent  odor.  Thi^  latter  cla<u  of  odors  1  liave  observed  U  not  developed  tn  the 
earlier  stages  uf  the  decomposition  of  the  mass.  There  v*  always  to  be  perceived  during  the 
process  of  oxi.httion,  a&  alIudL*d  to,  tlie  odor  uf  sulphuretted  hydrogen  escapin;^  from  tb^ 
decomposition  or  cooibusliun  of  the  sulphide  of  ammonium  ;  but  this  odor  of  eulpburvtl 
hydrogen  or  sulphide  of  ammonium,  is  rcAtrieted  to  a  radius  of  limited  extenl 
from  the  purifying-box  as  a  starting-point — and  soon  dli<appearii.  1  have  here  some 
of  lead-pafM>r,  which  illustrate  this  renurk.  There,  sir,  is  a  sample  ot  lead-puper,  prepared 
this  morning,  in  the  yard  of  the  Metropolitan  Gas  Company,  by  exposing  the  paper,  wb* 
moist,  to  the  atmosphere  of  the  yani,  at  a  measured  disUnce  of  forty  feet  -from  the  buU« 
and  in  close  proximity  to  one  of  the  telescopic  holders  of  the  yard.  Here  is  anuib&r  lead-puperJ 
prepared  in  precisely  the  fiouic  manner,  which  was  exposed  at  a  distance  of  sixty  feet  from  tli 
windows  of  the  purifying-houses,  the  wind  blowing  from  the  direction  of  the  houoe  stroi 
over  the  paper.  Here  is  another  paper  of  precincly  the  same  kind,  which  was  expooed  at 
meoi^ured  distance  of  &e^'t?nty  feet  from  the  same  point.  All  these  rocasurcroenu  were  talM 
from  the  same  point;  and  here  is  a  fourth,  ut  u  distance  of  (tevcnly-Iivo  feet  norlbcsst.  1  tl 
yoa  will  perceive  dittliiictly  a  diminution  of  the  intensity  of  the  action  of  these  sulphur  coi 
pounds  with  ihiji  moderate  increase  of  distance.    The  kst  is  very  slight — ecarcely  pecveptibl 

Q.  At  a  distance  of  seventy-five  feet  from  the  works,  the  wind  bloving  from  tlic  purif 
ing-honsc,  it  siurcely  discolored  f     A.  It  scarcely  discolored  the  lead'pipers.     1  should 
mark  that  these  lead-papers  were  all  exposed  in  a  moist  state,  and  remained  there  exposed  I 
until  they  had  dried  off  in  the  wind,  which  was  about  fifteen  or  twenty  nuuutcs. 

Q.  Yon  mean  that  the  sulphide  of  amnioniuni  evolved  from  the  lime  vaa  ao  diflhsed  al 
that  distance  thitt  It  made  a  very  slight  impression  upon  the  pa^wr?    A.  Yes,  ur.     Another 
very  cbaracterisUc  odor  of  the  effete  lime — spent  lime — is  that  which  U  attributable  to  n^fa. 
thalino — a  substance  which  is  always  found  to  a  greater  or  less  extent  in  councciion  with 
spent  lime,  and   uhieh  develops  Itself  fr(H]uently  in  ihc  latter  f  toges  of  the  decomposition—, 
some  weeks  even  uller  the  material  has  been  exposed  to  the  action  of  the  air.     This  beaut 
ful  pearly  and  micaceous  substAUcc  ap|>cars  in  brilliant  crystalline  plates,  lining  the  caviti< 
or  covering  the  i-urface  u[K>n  tlic  spent  lime,  and  its  odor  is,  likewise,  clearly  perceived  at 
early  stage,  when  the  box  Is  first  opened.     The  odor  of  uapbtbaline  is  agreeuble  to  mr. 
is  employed  in  small  qoantiUes  as  a  perfume.     I  will  exhibit  some  samples  I  picked  out 
a  heap  this  mornhig  (torn  the  pile  of  spent  lime  which  had  been  exposed  some  three  vrcvl 
You  will  see  that  it  is  perfectly  filled  with  those  beautiful  scales  of  naphthaline. 

Q,  You  were  theix-  at  tlie  Melropulilan  Works  when  the  purifiers  were  oiufued  f     A.  I  was. 

Q.  This  morning  1*  A.  Yes,  hir,  Thoy  had  one  opened  epceially  for  our  inspection,  and 
which  had  been  running,  I  was  Informed,  forty-one  hours  prior  to  tbo  time  when  we  saw  it 
opened;  and  that  there  had  passed  in  that  time,  by  the  registration  of  tlic  station  meter, 
vue  million  feet  of  gus. 

Q.  What  was  the  state  of  the  atmosphere  there  thin  morning,  when  you  wcic  there  f 


Tlic  otiUT  aUnosphcro  was  bright,  anj  clear,  ami  cold.  'XUe  otiuosplicrc  of  the  room,  before 
the  box  was  opened,  vms  not  di^agreeuble ;  antlf  when  it  was  opened,  there  vcaa  an  odor  uf 
naphthaline,  and,  for  some  little  time,  I  eouhl  perceire  nothing  else.  Very  buod,  however, 
iho  povrerful  action  of  oxidation  set  in,  and  the  limo  began  to  give  off  vapor  of  rather  a 
Btrongodor  of  ammonia,  nvci^towerin;;  every  thln»  else. 

Q.  Iff  ammonia  deleterious  to  health?     A.  It  h  edtimalcd  the  reverse. 

Q.  It  19  a  sllniiiliint?     A.  Vc!*,  sir.     Administered  to  revive  fnintinj;  perauntf. 

Q.  W«B  there  an?  sulphide  of  ammonium  present?    A.  Undoubtedly. 

Q.  Ilnw  much?  A.  It  i.>)  impossible  to  form  any  more  thuii  an  empirical  judgment  as  to 
thnt.  The  noae  fa  a  poor  analyst.  Cnduubtcdly  there  U  a  large  qtiantity  of  sulphide  of 
ammonium. 

Q.  In  this  connection,  now,  I  will  ask  you,  what  upc  the  ohjeclinna  to  tlic  Iron  process  of 
puriflcation  ?  A.  The  principal  objectiou  ob  I  conceive  to  tlie  iron  process,  is,  that  it  Is  lesa 
cfBoactoun,  In  gcncriLJ,  as  a  means  of  purification  than  lime.  It  docd  not  so  efficaciottsly 
remove  the  free  tmlphur.  Il  does  not  eOeeluoUy  remove  the  carbonic  acid.  It  docs  not 
effectually  remove  the  ammonia. 

Q.  It  does  not  effectually  remove  the  phenol  ?  A.  That  I  cannot  epeak  of  from  my  per- 
sonal knowledf^e. 

Q.  State  the  objections  to  the  proccB)*?  A.  There  U  this  principiil  objection  :  1  conceive 
that  in  every  Metropolitan  Gaa  Works  it  U  the  boundcn  duty  of  the  company  to  fxereitiu  aK 
possible  dilligence  to  avoid  the  nulsauct^a  wlui>li  nru  sure  to  manifefit  tliemit fives,  n-halever 
•gents ntiy  be  employed  for  purifying;  and,  for  this  purpose,  there  is  no  meuns  hitherto  dis 
ooverod  that  appears  to  be  ho  cfflcacionB  as  the  method  of  ventilation,  which  has  been  rc_ 
ccntly  tidopted  by  the  Manhattan  Works  In  this  town,  and  this  procesaof  ventilation  appear* 
to  be  inapplicabla  to  the  iron  pro^-ess  for  the  important  reason,  as  it  appears  from  the  writ 
in;^  of  Mr.  Clcjr^  and  other  Englisli  authorities,  that  the  beat  generated  by  the  active  chem 
ioal  efficiency  of  llie  oxygt^n  is  created  in  guch  an  amount  as  to  heat  the  maas  to  rednc^ 
and  set  fire  to  the  wooden  screens  and  destroy  the  apparatus;  while,  in  the  ease  of  spent 
lime,  ventilation  restores  it  to  a  condition  inoffennve  to  health,  nnd  leaving  a  product  which, 
as  I  conceive,  ha**  high  value  for  agricultural  purposes,  1  shall  present  u  rtpecinien  of  spent 
Ilmc  which  I  took  from  one  of  the  boxes  of  the  Hauhattan  Work*',  which  represents  fiiiily  the 
m:i.4s  of  the  material  as  It  exists  tu  the  boxes.  Tiicrc  \»  a.  feeblo  odor  8li;;hily  uf  Ammonia 
and  slightly  of  gas-tar,  but  it  is  not  an  offensive  material  I  speak  of  it  in  a  largo  way.  It 
consists  chiefly  of  sulphate  and  sulphite  of  Ilmc,  with  some  free  lime,  called  hydrate  of  lime, 
and  carbonato  of  limo ;  and  is,  therefore,  a  mixture  which  the  agriculturists  may  employ 
with  great  advantage  as  a  fertilizer,  which  is  not  trtie  of  the  spent  lime — of  the  dry-lime 
process  "9  !*■  '^  ordinarily  sold  by  gas  compftnies  for  such  uses. 

Q.  What  wlors  docs  the  effete  iron  give  forth  nftur  it  has  purified  the  gas  ♦  A.  My  recol 
lections  of  the  vUit  which  I  pnid  to  the  New  York  Company,  last  June  or  July,  arc  not  very 
distinct;  but  my  recollections  are  that  the  moss  smelt  of  ammonia,  and  tliat  there  wius, 
also,  to  sornc  extent,  the  usujI  famili:ir  uilur  of  the  gas-house,  but  decidedly  to  a  lees  extent 
Ibfln  in  case  of  the  lime  pnrifici\tion. 

Q.  Wore  ihi»y  nauscatinc  or  disgusting  in  their  character — did  they  have  that  tendency? 
A.  1  could  not  !tay  that  they  lind ;  ai  the  same  time  I  ought  to  state,  in  that  ennnection,  that 
my  attention  was  not  so  much  directed  to  any  question  of  tlie  sanitary  effect  as  to  the  ceo 
nomic  one  as  affcotoi]  by  the  iron  process  In  phicc  of  the  lime  process.  I  went  there  expressly 
aa  a  director  of  the  New  Haven  Company — in  that  point  of  view, 

Q.  You  coneludod  not  to  adopt  it?  A,  Concluded  not  to  adopt  it.  I  was  not  satiifiid 
with  the  dej;ree  of  jmriQcntion  of  Iho  go?. 

Q.  So  I  understand  you  to  say  that  the  oxide  uf  iron  fails  to  eliminate  the  sulphur  in  the 
various  forms  in  which  it  exists  in  the  gag  ?  A.  Xot  in  so  broad  terms.  I  eay  that  It  faiU 
to  eliminate  it  to  the  same  extent  as  lime  doei). 

Q.  Have  yon  observed,  since  you  have  been  in  Xow  York,  tho  gas  delivered  by  the  Me- 
tropolitan Gas  Company  ?  A.  I  have  this  morning,  and  measured  it  with  the  photometer. 
I  also  tested  it  with  lead-paper  tj  deterroinc  the  presence  or  absence  of  freo  sulphur  com 
pounds,  and  found  none. 
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Q.  Is  tliero  not,  u  yet,  much  obscuHtj  ia  the  minds  of  cbcmifiis  gcnenUly,  about 
complete  nature  oftlic  octloo  of  the  Hoic — the  complete  conapociition  of  the  irit«te  and 
efHiiria  therefrom  ?     A.  I  ilo  not  know  of  any  thorough  chemical  research  upon  the  whole  «i 
ject  of  purification  of  gas ;  and  certainly  think  there  are  many  im(>ortant  que«Uons  coonecied' 
therewith  that  need  further  examination. 

Q.  lu  a  sanitary  point  uf  vtctr,  do  you  think  the  purification  by  the  oxide  of  iron  baa  aajj^l 
ftdrantagcfl  over  the  lime  process  of  puHficaUon  ?     A.  Not  if  the  lime  proecw  U  condutft«C^| 
with  Buitnble  precaution;  vn  the  cuutrary,  I  conceive  thut,  in  the  aggregate,  the  annoyance 
and  injury  to  property  which  results  from  impure  gas — 

Q.  I  am  ftpeaktug  in  a  aanitary  point  of  view.     A,  It  affects  the  lieutth.     The  respirmlloa 
of  air  in  a  close  room  affects  the  eyes  ond  tlic  or^na  of  respiration  by  reason  of  the  pi 
cnce  of  fiulphnrous  acid,  or  sulphate  of  amtnonin,  or  Imih,  which  may  be  presunt,  which 
given  out  in  the  process  of  coinbn^tlon,  and  which  ou^lit  to  be  rcmoTed^  in  great  mtiara 
in  tliepuiifving-houee, 

Q.  In  a  CR Hilary  point  of  view,  comparing  thc^  two  processes  of  the  puriBcalioD 
ilic  quftlity  of  gn*  delivered  by  them  respectively,  do  you  not  give  the  prffiTL-m-e  to  the 
prucf-sa  ur  ]  uiification  over  tliat  of  oiidc  of  iron?     A.  With  the  aame  explanation  ■«  Ucfotc 
— thnt  the  lime    process,  cunduet(.*d  in  u  proper  manner,  I  tliiuh,  it,  eupable  of  producing 
the  beat  rcAulL^t  for  the  public  good. 

Q.  State,  if  yuu  please,  wlmt  is  your  own  personal  experience  in  regard  to  the  barni 
of  gaa  charged  with  ^ulplmr,  in  a  clo8«  roomf     A.  I  huve  ofl«n  obserred  thai,  upon  plav 
my  head  in  an  elevated  position,  oa  upon  a  step-ladder,  or  any  other  meaus  of  reaching  tl 
upper  portion  of  the  room  where  numerous  gas4Ights  were  burning,  there  waa  a  very 
cidcd  irritation  to  the  organs  of  respiration,  and  to  the  eyes  ;  and  rcsul'ing  as  I  con' 
(und  know  in  fuel)  from  tlie  production  of  ammoniacal  aolti,  and  of  BulpliiirouA  acid.     I 
unimunia  to  1>e  n  much  more  frequcntlT^ct'urring  impurity  in  gn»  than  mottt  writvn)  rrpo 

ii.  Is  not  sulphide  of  ammonium  a  very  unstable,  pcrbhable,  and  transient  ^ul.istancc 
the  airT     A.  I  have  reason  to  suppotie  that  f'ulpliidc  of  ammonium  ts  rapidly  oiidiied 
the  action  of  the  atmotiphere  with  the  production  of  free  f^ulphur  and  wutcr,  of  cour^. 

Q.  Is  not  sulphuretted  hydro^'en  quickly  destroyed  by  the  air?     A.  It  is.     I   liavc 
scrve<i  that,  in  visiting  the  natural  M>ureca  of  sulphuretted  iiydrogcn,  ouch  as  the  fani 
baths  in  the  neighborhood  of  Kome,  and  other  lakes  and  springs,  tlic  odor  of  (^ulphnrrtt 
bydroj^en  does  not  penetrate,  nor  Ia  it  carried  to  any  great  distance  fn)m  the  spring* 

Q.  Is  there  any  oulphuiettcd  bidrouen  eoncenied  in  this  eu*e  at  all  H     A.  No.  sir;  I  eaa 
not  conceive  of  the  existence  of  Rulpluirrtled  hydi-ogeii,  as  such,  in  a  free  #tate,  in  pi 
encc  of  an  almospheri'  so  highly  charged  with  free  ammonin  ns  mo  find  that  to  h«  where 
dry-lime  puiifier  ie  freshly  opened,  and  the  process  of  atmospheric  oxidation  has  set  in, 
mi^hl  add  in  tiiut  connection  tlie  sulphur  compound  which  alfeettt  the  U'nd-pa[)er  I  eon 
to  be,  gencriilly,  if  nut  exclusively,  sulphide  of  ammonium.      This  lend-p.iprr  is  the  on 
guide  wliich  the  gus-maker  employs  to  determine  nhm  thv  gas  is  sufficiently  puH6ed  to 
sent  to  the  couhutner,  puiifietl  from  the  sulphur,  of  course. 

Q.  Did  vou  ever  know  or  hear  of  an  eniployee  or  vi.«itor  in  any  goa-works  being  kUkid 
the  cfflnvli  n\'  the  loulcd  purifiers,  or  injured  thereby  ?     A.  Nevor. 

Q.  What  \&  the  stale  of  health  of  thot^c  perMms  who  arc  concerned  in  and  altottt  yo 
purifying.house,  in  the  New  Haven  Work^,  and  other  places?    A.  I  think  1  Imvp  answe 
that  question.     1  should  say  in  general  that  1  have  aWavs  made  diligent  inquirlrf  whcKv 
I  hare  l)een  nlmut  tlie  health  of  tlie  persons  employed  alMiut  the  |  nrifyin^-housc*,  and  t 
Answer  has  alwRys  been  thut  their  health  wnn  excellent. 

Q,  You  do  not  know  that  ihey  are  subject  to  any  particular  diseases?  A.  No,  tar;  Uwrv 
ia  a  prevalent  opinion,  which  may  t>c  worthy  of  record,  that,  in  times  of  epidemic  rfUf¥*^, 
such  as  cholera  and  yellow  fever,  ihcy  du  not  prevail  in  the  vicinity  of  ga»-housc8.  I  facaid 
tliai  opinion  expressed  very  confidcutly  in  New  Orleans  twenty  years  ago»  where  the  yellow 
fever  is  very  prcTatcnt. 

Q.  What  do  vou  attribute  that  to  ?     A.  I  coueeivc  it  must  be  attribuublo  to  the  speci 
medical  effect  of  some  of  the  products  of  the  distillation  of  coal,  of  which  I  would  name  csr* 
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botlc  ftcltl,  wJilch  is  tlic  Mme  thing  ns  pht*noI.  an  the  most  |wrfect  represcntalive  of  Ihftt  cUw 
of  of^enls  which  nrc  inoftt  (ift»lriictive  to  the  fporcd  and  gcnns  of  fcrmeittaUon  of  fungohl 
growth  to  wbicli  porao  physit'ian^,  with  t^vitw  ctinfitlenue,  attribute  epidomiu  disuiuiesi. 

Q.  Um  the  prcrtoncc  of  sulphur  itny  thing  to  do  with  it?  A.  Sulphurous  acid  is  wcU 
known  to  act  in  the  fiaiiie  manner  as  cin  efficient  aguat  in  the  destructiou  of  genus  and  sports 
which  pro<luoc  ferment  and  di»etise;  and  sulphur  itself^  bb  bucIi,  is  largely  euiplnycd  for  (he 
deetruetion  of  mildew.  I  do  not  know  that  sulphur  or  sulphut-oas  avid,  cither,  in  this  cose 
of  gas•work^  hns  any  nppHcalion. 

Q.  Are  the  emanations  or  exhalations  from  the  spent  lime,  when  the  purifiers  arc  opened, 
poiM>nous  or  deleterious  to  healtli?  A.  I  should  say,  decidedly  Dot  deleterious  to  bonlth — 
that  would  open  the  question  of  what  you  nie.iu  by  poLion. 

Q.  Deleterious  to  health  ?  A.  I  think  a  niau  would  speedily  bo  killed  in  an  atmosphere 
of  pure  ammonia. 

Q.  Whether  the  process  of  manufdcture  of  ^oa  by  the  M'Jtropolitan  Gixi  Company,  as 
you  have  obserToeJ  it,  givea  forth  uny  dt'leteiious  gas  or  odor  detrimental  to  health*  A. 
Ko. 

Q.  How  would  you  compare  thoi*o  exhoUtiona  or  emanations  from  organic  Hubstaticcs 
which  proilucc  those  disagreeable  odors  which  you  speak  of  as  from  bone-hoiliu^  houses  f 
A.  I  can  a.iy  tlmt,  in  all  cases  where  putrescent  animal  matters  arc  undergoing  tran»formA- 
tion,  there  are  emanations  which  mny  be,  and  in  many  cases  probably  are,  decidedly  detri- 
mvntal  to  public  health.  It  is  well  kuown  that  thoi«c  emanations  excite  pulre^ccncc  in  other 
gubslance^,  causing  milk  to  \>^as  rapidly  into  acetous  and  putrefactive  fcrTDcntationH.  1 
hare  uo  doubt  tliut  a  carcass,  as  of  a  sheep,  hung  up  in  ilie  purifytng-huusc  of  a  ^^-work:*, 
wouhl  escape  putrefnotion  Tery  much  longer  than  when  hung  within  a  i^linrt  diHtnnee  of  one 
<if  those  sources  of  animal  contamination,  or  even  u  teuem»^ut-bou»c.  It  iit  ndl  known  to 
chcmistfl  that  animal  jiubscancee  are  prerenled  from  pa^ising  into  a  state  of  decay  by  being 
dimply  exposed  to  gaseous  eilialulious  of  gaa  po8se5»in^  (uiti^eptic  properties,  such  as  buU 
pharouA  acid  and  phenol,  and  carbonic  oxide.  It  is  well  known  that  nieutt  or  dead  bodies 
washed  with  pfaenol  escape  for  a  lon}^  time  the  action  of  putrescence,  and  for  the  same  ret  • 
son  conl'tAr  is  an  antiseptic,  !>ocauso  it  contains  several  of  these  "tuhslanee.*. 

Q.  I  ask  you  this:  whether  you  observed,  in  the  neighborhood  of  the  Metropolitan  Oai- 
Works,  any  causes  which  would  be  likely  to  produce  these  contaminating  or  deleterious 
odors  of  wbich  you  speak?  A.  When  I  went  down  Forty-second  Street  this  morning,  be- 
fore I  rcAcbed  the  works,  the  wind  blowin|;|:  strong  from  the  water  toward  me,  I  perceived 
very  decidedly  the  oi!or  of  decompr>svd  animal  matter.  The  familiar  odor  of  I)one-boiling 
or  fat-houses,  or  piggeries,  or  all  combined.  I  did  not  know  what  source  it  came  from,  but 
I  called  the  attcnlioa  of  my  companiuns  to  the  fuel  that  lliere  was  a  «tench  which  many 
persons  In  their  i<:norancc  might  attribute  to  the  ^as-housc,  which  was  not  far  off,  but  I  was 
very  particular  to  remark  that  it  was  clearly  attributable  to  some  cause  to  me  uuknon-n, 
like  the  house  or  manufactory  alluded  to.  I  was  Informed  that  llicrc  were.  In  that  direction, 
below  me,  places  of  thnt  kind — I  brlie%'e  a  piggery  or  bone-boiling  place,  but  I  did  not  vi^t 
ibero. 

Q.  How  soon  after  rcaehing  Forty-second  Street  did  you  notice  these  wlors?  A.  After 
I  left  Tenth  Avenue,  I  noticed  it  before  we  had  passed  one  hundred  feet.  It  evidently  pro- 
oeeUoil  from  the  direction  of  the  wind,  which  was  blowing  out  of  the  southwest  at  that  time. 

Q.  And  had  It5  origin  in  decomposing  or  decomposed  animal  subsunecs  f  A.  It  so  ad- 
dressed itself  to  my  senses. 

Q.  And  it  had  none  of  the  properties  peculiar  to  gas  or  Its  manufacture  t  A.  None 
whatever. 

Q.  And  those  you  would  say  were  of  a  character  delrimcntAl  to  health.  A.  Such  I 
couccive  to  be  detrimental  to  health. 

Adjourned  to  Suturday,  Februory  18th,  at  10  o'clock. 


CONTt.N'L'ATION    OF   TII£    nKARJXO    BEFORE    S.    C.    UAWLKT. 

ProtcsMr  Benjamin  Silliman,  recalled.     Examination  resumed  by  Judge  Van  Vortd : 
Q.  Frofessor  Silliman,  yon  spoke  about  having  visited  tlic  GoA-Works  in  Boston,  Phila< 


dctphia,  and  In  sorae  other  places — fltflU\  if  vou  plcaw,  in  what  part  of  Uic  city 
works  are  located,  as  to  their  bciog  surrounded  by  population  i     A.  The  Ucuae!] 
part  or  the  old  town  of  Boston  U  the  location  of  the  gns-worka  there. 

Q.  How  in  tlie  other  places?  A.  Tlio  Xortbern  Liberties  Wurka  In  Phnadelpbi*,  whirH' 
h  an  independent  corporation  not  owned  by  tlie  city,  ia  also  in  a  detibcly •settled  portion 
the  town  ;  there  are,  at  present,  I  believe,  three  distinct  gas-works  in  rhtlululphia,DO(  undct 
the  management  of  the  eorporalion ;  I  have  not  ri^ited  all  of  these ;  but  oue  of  ihtm^  ofr-« 
taitily,  is  in  u  tlncklv-fettled  portion  of  the  city.  Tlie  Honhuttau  Worka,  as  erery  one 
knowA.  is  in  a  very  den.tely-«>c tiled  part  of  the  town ;  so  ore  tlic  old  works  of  the  New  York 
City  Company. 

Q.  You  mentioned  that,  in  the  gas  deHrercd  by  the  oilde-of-lroo  procMfl  of  purffloAtioB, 
there  wii§  reirinining  tlie  eletnent  of  sulphur,  the  same  having  been  imperfectly  extracted* 
A.  I  stated  thitt  the  iron  process  failed  to  remove  sulphur  to  the  same  eomplet«  cxt«fil  to 
which  the  dry-lime  procc^  removed  it;  but  there  is  some  remaitiin;;— a  portion  of  what  is 
not  called  tho  free  sulphur — which  would  not  hsve  been  there,  if  the  other  prooess  bad  beoa 
adopted  ;  that,  I  beg  to  say,  is  entirely  independt^nt  of  any  chemical  comhiiiation  in  tlie  £aa« 
which  muki^  ltd  appearance  only  when  tlic  j:iis  is  barue<]. 

Q.  That  is  not  derelnpcd  until  cnmbiiiiLion  takr^t  place*  A.  Xo,  sir.  The  other  la  that 
which  U  in  a  state  of  sodi  chemical  coiuhiiiution,  that  it  gives  to  the  gas  maaalactiir«d  mtk 
ocular  evidence  of  iu  presence  by  staining  tlk^>  lea'l-pa|>er. 

Q.  Can  that  be  discovcrct  by  testing  it  with  lead-paper  iu  a  dnrelling-hoose  as  It  eomea 
from  the  pifies  ?     A.  If  the  gas  is  impcrfeolly  purified. 

Q.  ^Vhat,  if  any  other  defeuts,  are  there  incidental  to  the  oxid«M)f-iron  process  of  pucU- 
cation — state  them  if , von  plea»o  ?  A.  1  cnu  conceive  a  greater  objection  to  the  iron  proecM 
than  the  small  residue  of  sulphur  which  is  left:  it  is  to  bo  found  in  the  carbonic  acid,  which' 
the  iron  fails  to  remove  from  thega^t.  Ir  is  well  known  to  all  who  are  familiar  with  gas,  that 
the  presence  of  this  small  proportion  of  carbonic  add  greatly  reduces  the  illuminating  power 
of  the  gas;  and  that  it  also,  iu  a  corresiK>ndin^  degree,  diminishes  the  temperature  of  iia 
combustion  ;  I  consider  this  a  great  defect,  for  two  reasou:« :  that,  in  the  first  place,  it  is  Ute 
bounden  duty  of  all  gas  companies  to  render  to  tlie  community  the  beet  potaiblo  iUominator, 
and  they  fail  in  thdr  duty  when  they  fait  to  do  thi^;  second,  the  presence  of  the  carbonic 
acii],  alluded  to,  involves  another  danger,  namely :  the  imperf^'ct  eninbu^tlon  of  the  gas,  with 
more  or  less  acetylene  and  carluinic  oxide,  or  oxlilc  of  cnrbon  ;  the  carbonic  oxide  i^  one  of 
the  most  poisonous  of  gnacs — far  more  »o,  one  liundrcd  timi»  more  so,  Duniaa  aaya,  than 
carbonic  acid,  which  is  commonly  reputed  a  poisonous  gas. 

Q.  Where  the  oxide  of  iron  fulls  as  a  purifier,  in  this  regard,  the  lime  process  enccoeds  ? 
A,  The  limo  process  is  perfottly  successful  in  the  removal  of  the  whole  of  the  carbooio  acid  ; 
and,  if  it  fails  to  do  so  in  any  case,  it  is  dimply  from  a  slovenly  application  of  tlie  method;  t 
oin  conceive  that  this  feitture  of  the  iron  process  is  its  essentially  weak  point. 

Q.  Would  yuu,  as  an  expert,  and  chemi.-ft,  advise  the  Metropolitan  Gas-Light  Company 
to  do  away  wjlli  the  limo  process  of  purification,  and  oilopt,  in  preference  to  it,  the  axid<Nof< 
iron  purification,  for  any  reasons  ?  A.  I  could  not  fay  ;  I  should  like  to  add  a  qnulificatioa 
tM  Ihal :  provided,  the  Metro  poll  inn  Contpnny  tnke  all  needful  and  proper  precautions  to 
avoid  the  jut^t  causes  of  oflence  and  comphuiU  uhich  exi^l  agaiust  the  Itme  proi'css,  when 
JOt  carefully  conducted. 

Q.  You  have  ventured  that  modiGcatJon  in  your  answer,  and  I,  therefore,  nSl  aak  tlidJ 
question  of  you :  what  improvements  could  you  suggeist  to  the  Metropolitan  Ga*»Oght  Coo^j 
puny,  in  the  way  of  the  manufacture  and  purification  of  gas  1"     A,  G^a^tin^  thiit  Ihe  surface 
area  of  their  lime-purifiers  is  adequate  to  their  daily  prrxluction  of  go.^ — which  is  a  poinl 
nhuut  which  I  oni  not  fully  satisfied — the  one  important  thing  needful  fur  them  to  do,  to  mohl 
nil  just  causes  of  compliilnt,  U^  in  my  judgment,  thiit  Ihcy  should  adopt  a  sy^lera  of  veotila^l 
tion  by  atmospheric  air,  drawn  by  an  exhauster  through  n  box  containing  the  spent  lime  after 
its  cover  has  been  raised,  so  thnt  the  aimospheie  may  have  ncces^,  and  before  the  procea*  of 
oxid^ition — previously  deiK-ribcd  at  our  last  session — has  set  in,  and  the  conveyance  of  the 
contamiuateil  atmosphere  dniwn  by  the  exhauster  to  auothcr  set  of  timedjoxes  chained  with 
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Tontilnted  limp,  wliich  lime  hns  been  found,  hy  a  frequent  cxpfrimeTitr— a  constant  dnilv 
experimvnC  at  the  MiuihatUui  Works — adoquato  to  the  complete  ahforption  of  till  the  oflon- 
sire  odora  which  are,  othcrwiBO,  exhaled  into  the  atuioephere.  This  process,  propt-i'Iy  con- 
ductcdf  leaves  the  lime  in  the  exhausted  hox,  in  a  condition  of  sulphate,  or  fiulphitc  of  lime 
and  carhonnte  of  Ume — with  a  portion  of  unexhftn<>ted  hvdrate  of  liiiie,  which  is  nlwnys  present 
to  a  noticeable  extent ;  this  mixture  is  completed  inoffeneivc;  and  may  be  l^ft  exposed  to 
the  atmosphere,  wilhont  aunoyunce  to  any  ooe,  and  con^titates  a  raloable  fertiliiLT  wliich 
may  be  safely  applie<l  at  once,  iu  the  business  of  agricnlturo ;  whereas^  as  is  well  fcnnwTi,  the 
ordinary  ppent  lime  of  gds-irorks  requires  a  long  process  of  exposure,  in  order  that  it  may 
uot  he  rnther  injuriouB  than  beneficial  to  the  farmer. 

Q.  What  is  the  quality  of  coal  that  the  Metropolitan  G&s-Light  Company  u^efl  in  (ho 
manufacture  of  ^ae  ?  A.  I  mode  particular  inquiry  last  week,  when  at  the  works,  with  ref- 
erence to  Ihi.s  matter,  and  I  found  in  their  ^heds  the  be«t  qualities  of  bitumibouti  co:il^.  They 
wore  asinf;,  at  that  time,  as  their  clock-coal,  the  Westmoreland,  of  Pen  nsy  Ivan  in,  which  the 
iMSt  manufacturent  of  gati  aie  pretty  well  agreed  is  one  of  the  bomt  coah;  ncces.*ihlc  to  tlie 
Atlantic  border.  They  use,  also,  the  Boghead  cannci,  which  is  universally  esteemed  na  the 
richest  of  all  the  enriching  coals.  -Thoy  had,  also,  the  Lesranbapo  cannol,  which  stands  next 
in  commercial  ralue  and  in  illiiminaiiDi;  power,  to  the  Boghod.  They  had,  ali^o,  several 
other  of  the  more  esteemed  varieties  of  the  European  cannel  coals,  but,  as  I  uiidersimid  IVom 
Mr.  White,  the  chief  engineer,  they  were  depending  chiefly,  for  the  enriching  of  the  quality  of 
the  gas,  upon  a  mixture  of  Le«maba?o  and  Boghead.  I  failed  to  mention  l-y  name  one  of 
the  other  co:iU  which  should  be  meniiouei  panicularly.  u  it  is  In  const&nt  use  there — the 
well-known  Wigan  c^mncl. 

Q.  What  length  of  time  would  It  take  for  the  purpose  of  making  those  iroprovemenia 
that  yoa  suggest  for  the  vcntiUlion  of  lime  ?  A.  Those  Improvcmi'utfl  would  require  the 
construction  of  another  bouse  to  contidn  thu  oxidating  boxes;  and  its  consituctton,  with  the 
necewary  underground  worka  for  the  exhausters,  1  should  think  would  require  two  or  three 
months.  That  question.  I  should  think,  is  one  which  would  be  better  answered  by  the  en- 
gineer of  the  company  ;  for  the  cipuditions  under  which  the  work  can  be  done  may  require 
that  it  be  done  In  the  summer — that  ie,  it  may  not  bo  possible  to  do  It  while  the  ground 
is  frozen. 

Q.  Do  you  know  B.  Howard  Hand,  Professor  of  Chemistry  In  the  Philadelphia  College  of 
Medicine,  an<l  lecturer  upon  cheinistry  in  the  Franklin  Institute?  A.  Yes,  tnr — he  is  well 
known.     I  am  not  certain  aa  to  \m  being  in  ihnt  iDstitution. 

Q.  What  is  his  reputation  ai  a  writer  and  lecturer  on  chemistry  ?  A.  He  Is  a  good  chem- 
ical authority. 

Q.  1  bare  before  me  an  answer  of  Mr,  Jl.ind's,  in  these  words:  "  I  do  uot  I'clieve  iliat  the 
odors  arising  fVom  the  refuse  water  and  the  other  residuary  products  of  gnj  manufMcturo  are, 
or  mar  be,  injurious  to  health  when  the  dry  lirac  is  used  iu  the  purifiers,  and  is  then  expoaed 
to  tho  air  and  light.  Sulphurettinl  hydrogen  or  hydro-sulphuric  aeiJ  gas  is  disengaged. 
When  the  well  containing  ammouincal  liquor  is  allowed  to  remain  iineoverv.-<l,  unintoniu  and 
hydnMulphate  of  ammonia  are  given  off.  That  these  gaee^,  however,  although  ofTensire  to 
most  persons,  cannot  be  considorefJ  as  cnusc!!  of  disettse,  or  injurious  to  health,  when  freely 
dilated,  is  shown  by  the  fact  that  the  men,  engaged  in  removing  nlght-Miil  ds  a  nightly  occu- 
pation, do  not  RulTiT  in  health,  althQUj;!i  exposed  to  these  very  gases  in  a  far  more  concentrated 
condition  than  tliey  can  exit^l  from  the  causes  already  named,  and  mixed  with  organic  emana- 
tions of  an  equally  ofTansivc  naturc>,  which  would  certainly  aid  the  injurious  cflbot  of  tbf€e 
gases,  did  any  such  exist.'*  Do  you  agree  with  Professor  Rand  ?  A.  I  do  in  the  main.  I 
might  not  agree  with  tho  exact  tranf* formation  he  speak.n  of,  but,  in  regard  to  the  sanitary 
cffeot,  I  have  expressed  myself  to  that  cfTect  In  the  testimony  given  I&st  week.  I  wl^h  to  say 
in  this  connection  that  I  do  not  think  the  permitting  of  the  escape  of  those  effete  prwltu-l*, 
in  densclyqwopled  regions,  is  not  a  just  cause  of  complaint  as  un  offence  against  the  nostrils 
of  the  community.     This  Is  quite  another  queatioo. 

Q.  I  am  speaking  of  the  matter  aa  to  their  delcterlousncas  to  health.  A.  I  do  not  con- 
sider them  deleteriouii  to  health — they  may  be  annoying  to  comfort. 
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Q.  As  In  tite  truUifuIuesd  of  nuv  ubarges  which  are  made  in  regard  lo  ibe  rauuiBtioaB  frOm 
the  MclropoliUn  Ga»  Couipaii^f  as  being  inj>irious  to  the  health  of  the  odghborbood — uul 
capecially  to  vouiig  pcraon^  and  sach — \a  there  odt  fouDiUtioo  for  «iich  cltftrgott  A.  I  do 
not  Witivc  tht*re  U  any  just  t^txtund  for  any  such  chargcA. 

Q.  Tuu  bftTc  seen  nothing  to  justify  them  ?  A.  I  have  seen  uoihiug  lo  justify  that  nU«g«Uoo. 

Cro»-'KX*%minfd  by  Mr.  Un.3ling«,  ftdaistant4ttoni(>y  for  Uie  Board  of  Ilt-Altti: 

Q,  You  siaiod,  io  your  direct  examination,  that  yon  hud  b^'cu  pructieully  famili&r  willi  ihe 
manoiacturL*  and  purification  uf  f^as  fur  about  tweVity  ycata,  and  hail  studied  tlie  subject  of 
Its  parificatlon,  both  theoretically  and  pracUcally — please  state  wbst  proeessca  of  purifit-atjou 
yon  have  studied  practically.  A.  My  practical  experience  with  the  purification  of  gaa  bos 
been  chiedy  with  the  dry-lime,  but  I  have  ulso  had  sonic  familiarity  with  the  wet-lime  imrifi- 
cation,  ai>d  I  have  inspected  the  iron  process. 

Q.  Bid  you  ever  study  Laming's  process  practically?  X.  No,  ^.ir;  Lamiog's  process  lis» 
been  brought  into  general  use  Huce  I  was  in  Buroi>e,  and  I  have  not  had  an  oi»pcirluDti;  U> 
examine  it  pmclienlly — meaning  by  that,  studying  it  in  the  ga»-works;  I  hire  bviw  fsmiUar^ 
with  Lomiug's  process  as  a  student  in  the  science  of  gas  purification. 

Q.  Ditl  you  ever  study  tJio  iron-ore  procoas,  as  used  lu  England,  praetically  ?  A.  K<\ 
practically  in  the  works. 

Q.  Hiive  you  a  practionl  knowledge  of  aor  iron  proces*  f     A.  Not  of  my  own  vxpcricfflor. 

Q.  Then  your  pnu'tical  knowlcd^'o  ii  coufined  to  the  hme  process?     A.  My  practic*!  ci- 
poriencc — f»ersonal  experience,  as  an  aduiioi8tra.t>»r  of  gas-works ;  so  far  as  1  am  ailvised, 
there  i.s  but  one,  possibly  two  work^,  in  thii<  country  where  the  iron  process  is  in  use  ;  ontf 
of  these,  And  the  most  iiuporunt,  I  have  cxaroino<l,  but  not,  in  the  proper  sense  uf  the  wo 
practically,  as  I  have  nut  abided  there  for  Uiu  purpose  of  studying  it,  day  by  da>,  as  I  sbuul 
do  if  I  was  in  eliarge  of  the  works. 

Q.  If  not  acquainted  with  the  iron  procoss,  do  yoxt  consider  yourself  fully  competent 
ftdrise  with  record  to  its  use?     A.  I  do;  1  do  not  conceive  it  is  uevessory  for  mc  to  bate 
spent  raunihs  in  the  gas-works  in  order  to  reach  a  sikfe  and  trusty  judgment ;  the  proceawi 
involved  iti  it  are  perfectly  plain  and  obvious  to  anv  chemist;  the  objccltotis  which  esitt 
itgaiodt  it  I  have  already  stated,  and  they  arc  such  as  must  meet  the  ament  of  every  ohcokist 
tliey  are  inherent  in  the  very  nature  of  the  process.     It  i."  a  must  excellent  process  op  t« 
certuiu  point,  but  it  fulls  bevonJ  that  poinL     The  English  lompani*^  have  been  compette4 
by  law  inio  Its  adoption;  but  I  know,  from  luy  reading  and  iainiliarity  witli  gas  engineers  ami 
gas  literature,  that  they  would  glutily  reluni  to  the  lime  prutx-sji,  if  it  were  pniclicabic  for  tttc 
to  do  so,  in  densely -peopled  centres  like  London;  but  Umt  Uiere  are  practical  Oiflicalli 
atlenilin!{  the  use  of  the  lime  process  there,  every  gas  engineer  is  pcrl'ecll^  (rue  to  admiff 
practical  difficulties  growing  out,  especially,  of  getting  rid  of  the  waste.     The  iron  p 
oITcn^  tu  the  gas  companies  tlic  important  advantage  of  economy  in  the  administration  of  thrif 
ufliiir^,  iu  that  ibey  have  not  the  duity-reeurring  expense  of  purchafung  new  quauliltca 
lime,  and  disposing  of  it,  aitd,  perhaps,  at  a  loss ;  for,  when  they  have  ence  got  their  stock'! 
i)f  irou  ou  hand,  it  is  revived  by  the  oxygen  of  the  atr  and  the  chemical  tronsforroatioa,  as 
already  explained;  and  the  expense  is  tlicrctorc  reduced  to  the  manual  labor  of  handling  the 
material. 

(j.  This  is  auodrautago  to  the  companies,  but  it  is  not  necessarily  am  advantage  to  tb«' 
community.  Whit  are  the  practical  dilBeulties  In  Ita  use,  that  you  refier  to  t  A.  Of  the  troa 
process  ? 

Q.  Ye«,  sir.  A.  I  hsre  already  staled  those  in  my  direct  teatiinoDy  aa  bring*  vapoElaltf 
the  failure  of  the  iron  process  to  remove  the  carbonic  scid. 

Q.  Give  us  the  outlines',  if  you  please.  A.  Tluit  it  fails  to  rcntorr,  as  perfectly  aa 
does,  the  sulphur;  niid  tbnr,  in  leaving  .1  conMldcrablo  portion  of  the  carbonic  acid  in  tbo 
it  nut  only  abases  iho  illuniinutlng  power,  but  reduces  the  temperature  of  the  combus 
tuvulviug  the  risk  of  proiluction  of  cnrbouio  a<'id  and  acetylene. 

(j.  As  a  general  rule,  does  not  a  practical  acquaintance  with  any  process  lend  to  oo 
or  uiodify  views  you  may  huve  funned  in  advance  of  iu  adoption  ?  A.  I  entered  on  the  s 
of  the  iron  question  without  the  slightest  pr^ludtce  in  Its  favor  or  against  it.    It  is,  undi 
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etlly,  tnie  tliot  a  practicjil  familmrity  with  any  process  may  U:nd  to  ri^OTc  objectiona  wliicb 
are  not  well  tbundcd,  but  it  cannot  reniovt;  objections  Trlik'b  are  real  aoU  inherL'iit,  uuil  in  xUe 
nature  of  things.     Nothing  can  alter  the  properties  of  carbonic  aclJ. 

Q.  Not  havhig  tested  the  iron  process  in  its  various  combinadons,  are  yon  able  to  state 
that  the  ohjwtioii!*  you  name  are  well  fmindeil  ?  A.  On  general  principles,  yes.  sir.  I  agree 
perfectly  tliat  if  the  lime  process  is  made  supplementary  to  the  iron  process  to  such  an  extent 
as  that  the  cart>onic  acid  shall  be  absorbed  by  lime,  tlicn  the  good  efrect^  of  the  two  pro- 
cesses may  be  combined ;  but  that  ts  attended  by  another  and  very  serious  objection  of  a  prac 
tical  nftture,  irrespective  of  expense,  and  that  objection  is,  that  the  ga*)  suffers  a  needle&s  loss  of 
its  illuminating  power.  U  is  a  pcrfactly  well-accepted  principle,  among  gas  engineers,  that 
over-purification  is  a  fatal  error  in  the  manufacture  of  gas.  It  id  perfectly  well  known  to 
chemists  who  are  familiar  with  this  subject,  that  the  illuminating  power  of  gas  lies  within 
exceedio^y  narrow  limits,  and  that  the  volatile  hydro-earbona  which  are  held  in  a  gaseous 
state  in  an  elastic  form  in  gas,  belonging  to  the  olefiant^aa  series,  are  very  easily  removed 
from  ga4  by  over*purif5  cation. 

Q.  Id  your  statement,  that  ovcr-piirification  is  a  fatal  error,  you  restrict  it  to  the  illumi- 
nating properties  of  the  gas  ?  A.  Yc^,  sir,  certainly — the  illuminating  properties  of  the  giis. 
It  is  very  well  agreed  now,  among  gas  engineers,  that  that  error  has  consisted  to  n  too  great 
extent  in  the  scrubbing  of  the  gas  with  the  water — that  the  prolonged  contact  of  gas  with 
water,  in  ftcrubbing,  has  bad  the  effect  to  remove  too  much  of  the  illuminuting  power;  and 
the  pariticatinn  process  has  been  seriously  modified  hy  the  best  gas-cn^ecrf>,  in  ihe  recent 
ttme?i,  in  the  on)is:iion,  to  n  certain  extent,  of  the  •cnibbing. 

Q.  DocH  not  the  scrubbing  process  tend  to  remove  the  offeosivencas  of  the  gas?  A.  L*n- 
doubtetily,  but  it  msy  bo  carried  too  far,  as  already  indicated. 

Q.  TiW  far  with  reference  to  the  illuminating  power?  A.  Not  merely  that  It  may  be 
carried  so  far  as  to  remove  all  the  irec  ammonia,  nud,  in  that  case,  the  gas  has  not  present 
in  it  ii  trace  of  ainmonin  to  combine  with  the  sutpliurous  acid  formed  by  the  combustion  of 
the  sulphur  compounds  with  the  procliictiou  of  sulphite  and  sulphate  of  ammonia  in  place 
of  sulphurous  acid. 

Q.  When  and  where  have  you  seen  green  vitriol  used  in  connection  with  the  milk  of  lime 
you  refer  to?  A.  I  should  like  to  suggest  a  modificntion  of  your  question,  t>ecaD&c  I  did  not 
state  that  it  was  connected  with  green  vitriol,  for  that  would  be  preposterous,  1  said  the 
two  things  are  osod  in  succession. 

Q.  You  did  not  mean  to  state  tlmt  you  have  ever  known  green  vitriol  to  be  U5?d  in  con- 
necUoD  with  milk  of  lime?  A.  Not  in  the  snme  vc9=tel.  This  process  is  In  use  in  Boston, 
and  has  been  there  used,  to  my  koowlixige,  fur  twenty-five  years.  Since  I  hsd  the  pleasiure 
of  meeting  you  lo.'^t,  I  have  had  an  interview  with  Mr.  Greenough,  President  of  the  Boston 
Oaa*Works,  who  informs  me  that  tbey  slill  employ  Ibo  wet-lime  process,  which  process  in- 
▼olrea,  as  an  essential  feature,  the  partial  use  of  green  vitriol — in  a  dtsiinci  vessel,  of  coarse. 
The  aaoM  process  is  in  use  in  Providence. 

Q.  The  iron  process?     A.  No,  sir. 

y.  The  wet  lime  and  green  vitriol?     A.  Yes,  sir. 

Q.  Is  not  that  an  iron  process  ?  A.  Xo,  sir,  liot  in  the  6CDbc  that  gos-cng^necrs  use  it. 
In  the  one  case  you  will  use  sesquloxide  Af  iron,  and  in  the  other  proto-oxidc  of  iron.  In  the 
unc  case  you  remove  the  ammonia,  in  the  otlier  not. 

Q.  Then  the  gas-works  in  Boston  and  Provirjcuco  do  use  a  different  process  from  that 
employed  by  the  Metropolitan  Gas  Company?  A.  Yes,  sir;  I  so  stated  in  my  direct  testi- 
mony ;  I  believe  tliore  arc  other  works  in  Xcw  Eugland  that  do  the  same,  but  iho^e  are  the 
only  ones  I  have  a  personal  knowledge  of. 

Q.  Where  is  the  wet-lime  process  now  used  in  the  United  States  ?  A.  Tlic  places  I  hare 
JQit  mentioned,  I  nrty  of  my  own  knowle<Ige. 

Q.  What  is  the  difl'oreneo  between  Lamiog's  process  and  the  iron^oro  process  employed 
in  Europe?  A.  In  Laminf*'s  process  there  was  a  mixture  of  lime  and  sulphate  of  iron,  with 
a  view  to  the  removal  of  the  ammonia  and  carbonic  acid.  The  iron-ore  process,  ns  it  is  em* 
ployed  on  the  Continent  of  Europe,  I  have  never  i^ecn  personally,  but,  as  I  understand  from 
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those  who  have,  it  involroa  the  uso  of  tlic  ore  of  iron — limonito — cnished  and  rotlaced  w>  ■. 
proper  ftate  of  powder,  and  luin^letl  with  some  inert  BubnUnce  like  suw-dust.  ^pc-nt  tau  bark, 
or  some  other  inert  Hubitance. 

Q.  Cun  yon  state  how  learning's  mixtare  is  made  ?  A.  I  have  never  witnessed  the  pr«pa' 
ration  of  Lnniing*9  mixture. 

Q.  Whiit  arc  the  processes  f^encrally  naed  in  Great  BHtaia  or  on  the  Gontinoot  *  A.  I 
think  I  have  alrcfldy  sLAted  in  tho  direct  cxamiiuition  thar^  in  London  and  nn  the  Coniineot 
of  Europe,  the  usual  process  employed  ia  the  iron  process;  Uiat  b  a  point  aJniiltcd  fullr,  I 
think. 

Q.  AVhy  has  this  proce^^  been  employed  instead  of  ^he  lime  jiroceys  formerly  in  use?  A, 
Chiefly  from  munieipal  regolationa. 

Q.  What  other  rea*oaa  influence  its  employment?  A.  I  think  the  cause  wldch  has  been 
roost  influcntiiil,  perhaps,  with  the  companicfi,  has  been  Uie  ronfidrmtion  of  e«'ou**ray,  wi 
their  p.'irt,.  The  restriutious  in  Great  BriUtiu,  particularly  with  regard  to  Ihe  illumiRfttiDg 
power,  hud  been  so  very  low,  admitting  llie  usi?  of  twelve  or  thirteen  candle  gas,  that  it  did 
not  ^ic^nify  if  there  was  a  certain  quantity  of  carbonic  acid  left  in  the  pas  inasmuch  as  I  bare 
already  explained,  in  a  former  anpwer,  the  cost  of  the  iron  process  is  chiefly  in  tho  pnrchajiisg 
and  maintenance  of  the  stock,  which  is  but  vury  slowly  exhausted  pnd  rtMlueed,  and  i*  momlr 
dne  to  the  item  of  manual  labor  in  the  manipulation.  There  U  an  obvious  economy  on  the 
part  of  the  companies  in  their  general  expenses  of  adiniuigtrntiun,  iu  the  use  uf  tlic  iron  prfr* 
cess.  They  have  not  to  purchase,  daily,  new  qiianlitics  of  lime,  nor  to  haul  away  the  refttse. 
It  is  objected  with  great  force,  by  itr.  Clegg  and  others,  to  the  uRc  of  the  iron  process,  that 
its  ventilntion  by  the  system  known  as  Palmcr^s  system  is  impraclieable,  because  of  the  de- 
struction of  the  apparatus,  incidental  to  tlie  liikih  beat  produced  by  iho  oxidation  of  the  iron, 
which  is  flulfloicnt  even  to  raise  the  mass  to  redness. 

Q.  That  objection  would  apply  unly  to  wooden  apparatus?  A.  Yes,  sir;  I  can  conceive 
so;  if  tho  tempernture  liscs  to  redness,  it  would  iindoubtetlly  cndunser  the  purifying-boxes* 
and  would  a^lnliuate  the  material  so  as  to  roijuire  some  more  mechanical  treatment  tbaa 
the  fihoTcllin;;  to  reduce  it  to  a  condition  fit  for  use, 

Q.  Has  not  tho  question  of  offenf^ivcnc^s  influenced  the  change  fVom  the  lime  prooeai  to 
the  iron  process?  A.  Cnquestiouiibly ;  that  has  been  undoubtedly  the  principal  or  eflRcient 
cause  that  has  induced  legislation  un  the  part  of  Parliament  and  municipal  regulations,  the 
offensiTencss  of  the  lime  process.     It  i^  offensive — that  U  what  we  arc  all  ready  to  arlmit 

Q.  In  your  reference  to  tnunieipal  regulations,  what  may  we  understand  yon  to  mean* 
A.  I  understand  that  in  Europe  the  police  or  local  ma^stracy  may  present  n  gas  company  as 
a  nuisance,  if  they  Judge,  in  their  opinion^  that  the  ease  is  worthy  of  it ;  and  that  is  what  I 
mean  by  municipal  regulations,  as  It  is  diclinct  from  the  general  Hctropolitjn  Gas  Act,  or 
Parliamentary 'Acl  under  which  the  general  adminlf^tration  of  gas  companies  i»  placed. 

Q.  Vou  would  recognize,  then,  three  distinct  processes  in  present  use — the  dry  lime.  Lam- 
ing's,  and  the  iron  process?     A.  I  rccopiizc  four. 

Q.  The  wet  lime  also,  I  suppose  ?  A.  The  dry  lime,  wet  lime,  Laming'a  proccfta^  and  the 
iron  proccs?.  There  are  essentially  two,  however — the  lime  process  and  the  iron  process. 
The  others  are  modifications. 

Q.  You  sttitcd  as  an  objection  to  the  dry-lime  process,  that  the  accumulation  of  the  effele 
waste  product  about  the  gas-works,  as  ordinarily  conducled,  constitutes  a  just  ground  of 
complaint  &»  a  nuisance.  Bo  you  mem  lo  limit  this  term  nuisance  to  ofTensiTeneM  of 
smell  ?  A.  \  do ;  and  I  mean  also  to  limit  that  remark  to  the  lime  which  is  of  compara- 
tively recent  origin,  because  iu  the  accumulations  about  a  gas-woiks,  where  large  masses  of 
eflete  lime  arc  piled  up,  it  Is  only  a  coraparatiTely  small  portion  which  is  offensive.  The 
same  cBTect  takes  place  in  a  fow  weeks  by  the  natural  process  of  atmospheric  oxidation 
which,  by  vcntilatiun,  may  be  made  to  take  place  in  two  or  three  hours. 

Q.  Why,  in  largo  gas-works,  would  not  this  effete  lime  be  exposed  every  few  hours? 
Tha  ventilators  are  opened  about  once  a  day,  as  I  uuderstanri,  in  the  winter  season  ?  A.  I 
do  not  know  that  I  understand  what  you  mean  by  ventilators. 

Q.  The  purify  J  ug-boxes,  I  should  say?    A.  The  purifying-boxes  are  opened  at  least  once 
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in  twentT-four  hours,  ordinarily,  once  In  iwei>t>-foiir  to  forty  hours ;  but,  when  the  pu: 
boxo.-i  nre  opt'iieU  fur  llie  puriiu^e  of  vvniilatiuii,  ihcrt*  is  no  ofluuci/,  because  Llie  act  ofvvnti- 
Utiou  comucnces  insinntly  with  the  o]>c[iiiig,  mid  a  currout  of  tilr  is  then  <iritwn  inwnrd  to 
the  pruUuctA,  80  as  to  cunduoL  tlicm  toward  ilie  other  lime-box  wlierc  the  ofiV-iislve  gases  are 
secared. 

Q.  As  a  genera!  rule,  doe«  not  the  iotroducUoo  of  any  foroi)^  clement  into  the  common 
atmosphere  tend  to  taint  and  deleriurato  U  f    A.  That  is  a  general  question,  la  it ! 

Q,  Yc«,  sir,     A.  Certainly. 

Q.  Wd\  you  atate,  la  the  order  of  their  predominanco,  the  conetitucnta  of  the  foul  gaS' 
lime?  A.  I  don*l  know  that  I  should  be  able  to  do  fo  with  accuracy  from  memory,  as  it  is 
a  pretty  complfx  mUture;  but  1  would  mention  the  auljihidc  of  calcium,  and  lite  sulphide 
of  ammonium,  ami  the  carbonate  of  lime,  and  the  unexhausted  hydrate  of  time.  Varioua 
cnnipotmds  cuntuining  cyanogen,  nnphthaline,  sulphuretted  hydmrarhons,  goa-tar,  probably 
phenol,  or  utiicr  innluj^us  curapounds,  carbonic  dit^ulphidu.  Thii*  lo^t  product  is  commonly 
esteemed  one  of  conAtunt  presence  in  the  elTote  products  of  ga.4  diiftillation,  but,  I  have  rea- 
aon  to  IwlicTO  that  it  is  not  so  commonly  present  as  is  suppo&ed,  from  my  own  cipLTimcnts. 
Tills  is  a  general  statement  of  what  I  conccire  to  be  the  important  constilucnta  present  In 
the  effete  lime,  prior  to  oxidation,  while  the  box  is  yet  cIoHcd,  before  atmospheric  oxidation 
seta  in.     This  effects  important  ntniosphorie  trnnsformationa  not  here  considered. 

Q.  Tliid  carbuuic  dtsulphide  is  identical  with  bisulphide  of  carbon  f     A.  Tes,  sir. 

Q.  Wlmt  gascA  are  evolved  from  lids  mixture  when  oiposed  to  the  nrllon  of  Ihc  air  ?  A. 
Tlic  first  effect  of  accoti  of  atmospheric  sir  to  this  mixture  is  thai  of  oxidiition,  nccomptinied 
hy  a  considerable  elevation  of  the  temperature,  and  the  tronsforntation  of  the  previously- 
existing  cu'mpounds  iuto  new  slates. 

Q.  Watery  vnpor  is  exhaled  in  consideraldo  quantity,  carrying  with  it  sulphide  of  ammo- 
nium and  free  ammonia  vapor  of  naphthaline  and  the  vapors  uf  varlou:)  other  hyiiroearbons  • 
A.  I  have  answered  tliis  qucdtiou  in  my  direct  examinalion,  pel  haps  with  fsufBeicnt  fullnc??; 
I  called  attentiijii  in  my  direct  eiaraiuition  to  the  important  fact  aii  toucliinj;  the  (luosiion  at 
Issue  in  thlt  suit,  that  the  vapors  or  cihalations,  or  ^scfl  if  you  please,  which  are  given  off 
from  the  effete  lime,  vary  in  the  different  stagoa  of  tlie  progress  of  ttio  oxidation  nr  trans- 
formation; that  the  first  and  overpowering  impression  wlitch  is  mn<lc,  in  tlie  incipioncy  of 
thif4  act  of  oxidation,  Is  that  of  ammoniacal  vapor«>,  whether  free  nramonta  or  sulpltido  of 
ammonium,  completely  abasing  and  overpowering  all  other  impreS-Vums ;  that  the  naphtha* 
line  odor  in  also  auUy  reoogniied,  but  that  the  peculiar  disgaitiog,  hcnvy,  persistent  cxlors, 
which  give  to  the  gas-fime  its  abominabU'  smell,  do  not  make  their  appearance  until  a  Inter 
aUge  of  ih"  process ;  and  that  these  odors  arc  often  more  distinctly  porccired  at  a  little  dis- 
tance from  the  works — I  would  rather  say  at  a  considerable  distance  from  the  work.<< — than 
near  at  hand,  while  on  the  oilier  hand  the  ammoniarnl  odore,  and  the  other  odors  conne**tcd 
with  the  ammonia,  disappear  at  no  very  contiiderablc  clistflncc ;  in  evidence  of  this  I  called 
the  attention  of  the  Board,  at  tlie  hut  interview,  to  some  test-pnper  wldch  which  had  been 
exposed  to  the  action  of  the  atmosphere  in  the  yanl  of  the  Metropolitan  Gas-Works,  show- 
ing that  the  radius,  measuring  from  the  purifying-house,  uiKin  which  perceptible  e(Rjct«  of 
Bulphur  vapors  could  be  detected,  did  not  exceed  one  hundred  feet  when  the  wind  vas  blov- 
ing strongly  in  the  direction  of  the  paper  from  the  purifying  houses. 

Q.  Which,  if  any,  of  theae  gases  are  poisonous?  A.  What  do  yoa  mean  by  poisonous? 
Oxygen  is  poifonotia, 

Q.  In  tho  broad  sense;  not  necessarily  fatal  to  human  life,  but  poisonous  in  tendency. 
A.  There  is  no  gas  which,  taken  alone,  may  not  in  the  strict  sense  be  esteemed  a  poison. 
An  animal  will  die  if  immersed  in  pure  oxygen,  and  quickly,  if  immersed  in  pure  nitrogen,  by 
suffocniton,  yet  the  two  gases  together  constitute  the  bencScial  atmosphere  in  which  we  live. 
An  animal  will  die  if  itnmerseil  in  ammonia  vapor,  or  in  vapor  of  water,  or  in  carbonic  acid, 
either  by  direct  suffocation  or  by  specific  poisonous  influence.  If  by  your  question  you  in- 
tend to  Imply  that  either  of  tlte  gases  given  <iff  by  the  effete  lime  is  exhaled  in  qunntilicA 
■ufficient  to  act  as  a  poison,  I  take  exception  to  the  theory  implied  by  the  question.  Sulphide 
of  ammonium  ia  ondoabtedly  a  poison,  in  that  a  small  quantity  of  it  comparatiri'ly  will  de 
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Btroy  life.  The  same  is  tnie  otammonta;  the  naim'  id  prevmincuily  true  of  carbODic  oildo. 
But  the^e  aulwUnccs  are  often  all  present  in  the  fttma'^phere,  even  of  tJte  parifjing-hou.**,  in 
relatlrcly  vcrj  Bmall  proportionii,  and  I  appeal  to  the  untvereal  experience  of  the  drT-Iitne 
proceas  of  pnrification  cTcrrwfaere  within  my  knowledge  and  reading,  for  the  utisenre  of  any 
evidence  tendln;;  to  ahow  lliat  any  poi3unou3  iuBuunec  U  exercised  by  these  ^aAefi  upon  the 
health  of  pcrson<4  frequenting  tho^ne  placeA  and  the  places  most  esposed  lo  them.  I  bars 
yet  to  learn  of  the  flrst  Instauee  of  pervonal  auffering^,  except  in  the  itinglr  ca»o  meutionecl 
Wi  week,  of  tlie  irritation  of  the  eyes  where  persooB  were  exposed  to  ammotuacal  rapor, 
&nd  that  wim  entirely  transitory. 

Q.  >V]u-n  expoAcd  to  the  nir,  what  beeonies  of  ammonia?  A.  Free  smmonU  will  speed* 
ily  combine  with  carbonic  a^'id  in  tlie  atmosphere  Free  carbonate  uf  ammouU  di«»ulve9  ia 
the  watery  vapor  of  the  atmosphere,  and  U  diffVuted  and  lost — ^lo9t  to  the  AeueA,  I  mean — 
nothing  is  lost  in  a  chemical  »cn8e. 

Q.  What  gas  will  be  liberated  by  the  action  of  the  car>K>nic  acid  of  the  air  on  the  8itl> 
phide  of  calcium,  aAcr  the  nmrnonia  has  escaped  t  A.  I  conceire,  id  the  flnt  place,  tfaat 
the  carbonic  acid  of  the  atmosphere  plays  a  very  insignificant  part  in  these  chemical  trrnns- 
farmallons.  It  is  pre-^etit  only  in  four  or  five  partji  in  10,000  in  the  atmosphere.  Uodoubt* 
ediy  the  transformation  wliii'h  you  ask  about  would  result  in  the  decomposition  of  the  & 
phido  of  calcium,  with  the  formation  of  calcic  carbonate,  and  the  erolutiun  of  bydric  sol 
phide. 

Q.  To  what  agent  do  you  ottiibule  tlie  coloring  of  the  lead  test-paper  yon  exposed  to 
air  outride  of  the  purifTing-boupe!*     A.  Sulphide  of  ammoaium.     I  do  not  conceive  it  [> 
Bible  tliat  hydric  sulphide  ns  such  should  exist  in  an  atmosphere  nbouudlng  in  free  ammiMu, 
The  two  BubstAnccs  will  combine  to  form  nramonlc  .^ulplddc. 

Q.  You  regard  Knapp's  TechnoIo;iy  as  good  authority  ?  A.  Up  to  the  time  of  ita  pobll- 
Cutton,  the  publication  in  185S,  the  second  edition. 

Q.  In  ToL  i.,  port  2d,  of  the  London  edition  of  166IS,  at  page  610,  he  remarkji  as  foU] 
lows:  "The  mechanical  retention  of  the  ammonia  li  one  of  the  chief  caufiea  of  the  intoler- 
able  stench  which  gaa-Uuie  evolres  when  exposed  to  the  air.  Sulphurct  of  calcium  erolve* 
sulphuretted  hydrogen  slowly  when  decomposed  by  the  carbonic  acid  of  the  atmotiphcre; 
but,  if  onmioiiia  be  not  present,  part  is  composed  of  hypo^^ulphite,  which  has  no  smell.  Itt 
tlie  latter  case,  however,  carbonic  acid  ia  rapidly  absorbed  by  the  ammoni.1,  and  the  neatnl 
decomposition  then  endues  between  the  sulphuret  of  ealeium  and  carbonate  of  ammonia, 
producing  carbonate  of  lime  and  sulphide  of  ammonium,  wbiuh  escapes  with  Ita  choraciei- 
xsxic  odor.  So  great  is  the  nuisance  produced  by  the  eSluviu  from  giis-lioie,  that  numeroi 
plou^  have  been  at  diffi-Tem  limes  suggested  for  its  prcTcntion."  Do  yoa  agree  with  ha 
views  as  Uiere  cxpre^iHl  ?  A.  The  passage  la  question  rest»,  as  X  concrire,  upoa  a  faJs* 
hy(H)the.tIs,  tik.,  that  it  U  the  carbonic  ncid  of  the  atmosphere  which  Is  the  eJhcient  and  pri- 
mary cause  of  the  decomposition  and  chemical  tmn^fonuation  of  the  eflvte  lime.  I  cannoft 
eoneuive  tliat  this  theory  is  cunslrtont  with  fatts.  The  immediate  and  rapid  elevation,  of  the 
ttimpeniture,  which  is  perceived  npoii  the  exposure  of  the  mass  to  the  atmosphere,  is  to  be 
Neeounledror,.i3l  cuneeivr,  by  no  other  hypothesis  than  that  which  is  connected  with  the  actioa 
of  the  atmospheric  oxygen.  U  ia  an  assertion  which  dues  not  correspond  with  my  own  obser- 
vation and  long  fomiliurity  with  gas.yards,  tliat  the  peculiarly  offensive  smell  of  the  gaa-ltroe  is 
chiefly  cotiuci.-te>l  with  the  evolution  of  the  ammoniacal  pioilucts.  I  assume  that  ibe  salu 
present  in  the  moi^A,  which  are  chiefly  active  in  the  primary  oxidation  and  the  evolution  of 
ammonia,  are  the  sulphide  of  ammonium  and  the  sul|ilii<lc  of  calcium,  which  may,  tf  jott 
please,  be  considered  a&  united  in  a  double  sulphuretted  salt.  It  ia  perfectly  rational  chem- 
istry to  assume  that  these  salts  react  with  a  given  number  of  atoms  of  atmospheric  oxygen, 
with  the  evolution  of  free  ammonia  and  the  production  of  sulphite  of  lime,  for  example,  or 
hy[>oiulphite  of  lime,  both  of  which  are  inofFensivc  substances.  I  ditHp-  with  great  dilBdcuc* 
and  hesitation  from  ho  high  an  authority  as  Knapp's  Technology,  but  it  is  a  matter  of  chemi- 
cal opinion,  and  one  chemist  has  as  much  right  to  his  opinion  Ui  such  matters  as  another. 

Q.  Do  you  regard  Suinuel  Clegg  as  a  competent  gas  authority  ?  A.I  do.  lie  is  tHie  of 
the  slandni'd  authors.  The  chemistry  of  Clef's  book  is  attributed  to  Dr.  FcaDkland,  who  is 
ceriAiolyooo  of  the  best  cbeiuicftl  authorities  In  gns  matters. 
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Q,  In  hi«  work  on  the  Tninufnctarc  of  coal-jcas,  fifth  Ixiadon  edition,  at  page  187,  he  mts- 
**  Foul  lime  &3  il  is  removed  from  tho  purifior  ooD»bt£  of  an  admixture  of  sevcml  pnlln. 
Tho«{>  onir  llmt  need  to  be  praclically  cunflidored  are  the  cirbonalc  and  1)  rdro^utphatc  of 
lime  and  the  hrdrasulphaleof  ammonin,  which  constitute  an  important  part  of  the  total  bulk. 
The  tnalysiti  of  thi'se  prioL-ipnl  compounds  flhow«  that  more  thtiti  ontshulf  the  itiass  consists  of 
carboaate  of  lime,  nearly  one-quArtcr  of  hydro-eulphatc  of  lime,  about  one-fif\h  is  hydrate  of 
limo  unacted  on,  and  the  rcfiduc  contains  tlie  I'vanogrn  futlta  and  the  »i]ictouB  and  other 
impuritit?  of  the  limestone  vith  the  variable  projwrtion  of  bydro-5ulphate  of  ammonia  re- 
tniaed  in  the  mass  mechanicMlly.  With  such  a  niixtnre  it  is  not  ftnrpHsing  that  tho  r)freD!>iT« 
odur  ia  emitted  on  exposure  to  the  atmosphere ;  for,  in  the  finit  p!ace,  the  hrdro-sulpliate  of 
ammonia  miuit  pau  into  the  air  by  a  simple  process  of  diflTusion,  while  thehydro-sulphule  of 
lime,  being  acted  on  by  the  carbonic  acid  of  the  atmosphere,  will  give  rise  to  the  formation 
of  carbonate  of  limo,  and  a  copious  evolution  of  eulphurelted  hydnjgen  pa*.  It  U  tu  the  pro- 
rention  of  this  evolution  of  sulphuretted  hydrogen  that  tUo  pnjcesH  of  purifiL^ation  by  oxide 
of  iron  owes  Its  chief  reoommendatioa  ;  for  the  allinity  of  oxide  of  iron  for  sulphuretted  hy* 
drogcn  U  prealor  than  for  carbonic  acid.  Hence  tlic  sulphurcl  of  iron,  wlicn  removed  from 
the  purifiers  and  exposed  to  the  air,  etaiUt  n'.>  odor ;  while  the  sulphurct  of  Umc  is  readily 
decompoaed,  and  produces  an  nbomlnuble  amctl"  To  what  extent,  if  any,  do  you  differ  from 
those  views  ?  A.  I  am  perfectly  familiar  with  the  past^agc  which  in  quotvd.  Have  ol\en  read 
it.  Some  of  its  pn!titian»  I  accept,  but  in  answer  to  the  question  would  refer  lo  tlic  nnFiwer 
which  hod  jufet  been  submitted  to  the  next  previous  question.  Itioi'much  us  I  take  a  fuiuht- 
mcTitilly  dLfferent  view  of  the  nature  of  the  chemical  tran  a  formation-),  I  con^iider  the  trans- 
formations due  to  atmospheric  oxidation,  and  not  to  carbonic  acid,  and  may  be*  wrong  in  that 
opinion,  but,  liaving  embraced  and  entertained  that  opinion,  after  mature  consideration,  ] 
shall  adhere  to  it  until  drireu  from  it  by  cxpL-rimonlal  testimony.  I  have  no  partiality  for  ouc 
theory  or  hypoilic:*!^  in  ibi:i  matter  more  than  another,  but  seek  to  adopt  that  explunalton  of 
facts  which  Is  most  rational  and  con:!i)st9  beat  with  all  the  phenomena  concerned.  1  donU 
mean  to  be  understood  as  excluding  by  any  means  the  action  of  carbonic  acid  in  such  action, 
but  I  do  not  eonsiilor  it  the  primary  and  leading  action  ;  on  tJio  contrary,  as  already  repeat- 
edly expressed,  that  the  action  hiu»  its  origin  in  the  nimosphcric  oxygen.  In  support  of  this 
oplniou  I  would  submit  tho  followiug  chemical  equations: 

N.n*  S  f  C«S  +CH=NnMIO+CaO,S»0" 

Sulphide  of      Sulphide  of     Oxy-  Ammonia.  Uyposulphito 
ammonium.  calcium.        gen.  of  time. 

XH'S  +  CaS         +O'=KlI\n0  +  2(C40,S0«) 
Sulphide  of    £5ulpb,      Oxy-    Ammonia.    Sulphite 
ammonium,  ofcalc       gen.  of  lime. 

Q-  Subject  to  these  modificntiuns,  you  assent  to  bis  views — do  you  not?  A.  Why,  no,  I 
consider  the  two  views  IrreconoUablc — they  are  fundamentally  dilTercnt — totally  diflercnt 
livpotheses :  one  commences  with  carbonic  acid,  and  the  other  ooumiences  with  atmoE^pbcric 
oxygen  and  carbonic  aeid;  in  other  words,  you  have  not  the  same  fadon',  aud  you  cannot 
bav*  the  wime  products ;  and,  therefore,  the  two  views  arc  irreconcilable. 

Q,  In  Dingier,  vol.  cxxv.,  page  160,  token  from  Dr.  Trc,  in  speaking  of  the  genemJ  malaria 
of  London  in  1850,  in  reference  to  (he  injurious  influence  of  the  ga*-liiue  on  the  health  of  the 
people,  he  savii  thai,  "  in  building  up  a  part  of  Loudon  named  Plnilico,  gns-lime  was  used  for 
filling  up  the  swampy  ground.  During  the  month  of  October,  1849,  five  men  descended  into 
the  sewer  in  Kcnliwortb  Street,  for  repairing,  where  they  suddenly  died.  The  corpses  had  a 
bponxe-bhie  color,  cspcclaHy  on  tlio  mouth,  neck,  and  heart.  The  sewer  itself  was  418  feet 
long,  4  feet  hl(.di,  and  2^  feet  wide,  and  was  constructed  out  of  bricks.  The  southern  end 
of  this  canal  was  shut  np,  on  account  of  only  three  houses  standing  there;  but  the  northern 
end  cammunicited  wiih  other  sewers.  There  could  only  bo  drain*watera  entering  the 
canal,  as  no  ofht-r  but  those  three  bouses  had  a  cfmimuuicutiun  with  it.  Ou  the  bottom  of 
this  sewer  was  found,  on  invcsilgution,  a  greenish  earthy  material  one  fool  In  depth,  covered 
with  a  similarly  colored  stinkiug  tluid.     A  similar  mass  was  found  out«idc  on  the  top  of  the 
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cftnnl.  There  was,  ihercfurc,  no  doubt  but  poi.4onnus  gnftcs  were  generated  from  tlic  g*i>-1irne. 
Ure,  and  sercral  other  chernista,  annlyzed  the  Aotid  as  well  »8  the  fluid  contents  of  this  couaI, 
with  the  following  result*: 

"  Tlie  eolid  ma«  was  rtcognired  as  fraa-limc  saturated  by  hrclro<ftiilphuric  acid,  sulpLide 
of  ammflniam,  and  cyanogen  compounds.  In  contact  with  tlio  carbonic  add  of  ibc  atmoft- 
pheiic  air,  those  obnoxiom  ganes  wltc  liberated  and  ftbiiorbcd  by  the  rain-wntcr.  Tbi« 
explains  why  the  obove-mentioncd  green  colored  etiuking  fluid  could  contain  thoftc  poisonoua 
gastfA. 

*'  From  one  of  tho  London  gns-worka  spent  lime  was  talicD  uid  wufaed  out  with  wmt«r ; 
the  fluid  was  then  analyzed.  Une  gallon  of  it  contained  1,911  grains  soluble  matter,  tie., 
I,;i:i0  grnimt  lime,  301  gmlna  ammonia,  and  260  gralna  sulphur.  Ono  gallon  treated  with 
hydrochloric  acid  generated  nearly' three  (.S)  gnllon:!  of  dungerona  guces,  and  8(  icnilons  of 
thb  fluid  yieliled  1  ounce  of  rruEi5iun  blue,  which  rcprcj^cnis  26  ounces  of  liydrocranic  acid 
of  the  strength  required  by  the  London  rhanuaeopa<ia,  a  quantity  auflicient  to  kill  fifty  per- 
sons. By  thi?  ono  may  judge  how  detrimental  tu  the  health  of  the  neighborhood  the  aecu- 
roulation  of  givs-lime  iimst  l>c."  Do  you  consider  the  authority  g«>od?  A.  Ure  i»  a  good 
ttuLhonty ;  I  should  inter  from  tiie  reading  of  this  evidence  that  these  men  had  been  killed 
bv  e\halations  nliich  undoubtedly  had  their  origin  In  the  gas-Unie  under  these  exceptional 
uunditiouHf  and  which  contained  hydrocyanic  acid  or  prussic  add.  The  evidence,  as  far  as 
stated,  corre*pouda  with  lliat  mode  of  poisoning.  I  would  remark  in  thiii  coimection  Umt 
the  sulphocTunidc  of  aminoniiim  i^a  wcll-rccognlKcd  product  of  gas  distillation  ;  that  it  ex- 
ists in  all  ga:^,  probably ;  the  illuminating  gas  1  mean,  as  it  is  distributed  to  the  bou«cs; 
and  it  is  the  opinion  of  ^ood  gns  chemL-^ts  thai  it  is  the  chief  source  of  the  :?ulpbur  which 
escapes  in  tlie  combustion  of  tho  goa  which  liajj  been  otherwise  purified  froui  free  sulphur. 
In  tliii  connection  I  would  also  say  that  the  moat  thoroughly  purified  illumioating  gaa,  li 
matters  not  by  what  method  it  may  have  been  purified,  !.«  itself,  in  the  sense  which  is  lirre 
employe<l,  n  poison.  An  atmo.<4phtTe  containing  a  considerable  portion  of  free  illanitnatiug 
gaa  would  be  destructive  of  benlth,  and  nnmeroua  cases  arc  on  record  of  life  destroyed 
by  persons  who,  having  retired,  have  carelesfly  blown  out  their  light  instead  of  extingoish- 
ing  it,  and  though  the  atmosphere  could  not,  in  the  euur«c  of  time  intervening  between 
the  night  and  the  morning,  have  contained  more  than  ten  per  cent.,  at  the  .'out^'idc',  of  its 
volume  of  thet>e  guscs.  The  ufTeui-ive  odor  which  illuminnling  gus  rctaius  is  tu  be  re- 
garded ns  a  blessing  and  not  an  a  curse,  that  it  i^  the  one  sufficient  warning  to  instnict  ao 
uusdcntific  and  incautious  person  of  the  eiisteuce  of  danger.  The  RulTcK-ntion  of  men 
who  have  descended  into  sowers  or  guswells  is  a  fact  of  abundant  record.  Numerous  in- 
staiiccB  have  occurred  in  tlii»  country,  tome  within  my  own  personal  knowledge,  of  mea  en- 
gaged  in  gas-worka,  dcACending  into  what  is  called  the  gas-well  to  look  nfter  the  attachmenls 
leading  to  the  main  distribution,  having  been  suflbcated  and  losi  their  liven,  not  in  vonsc- 
queiice  of  nny  specific  poisonous  property  that  attaches  to  the  illuminating  gaa  as  Fucb,  but 
that  they  were  drowned  in  the  irrespirable  gases.  They  are  irreepirable  in  the  Peiue 
that  they  are  insulliciont  of  themselves,  or  even  in  the  presence  of  atnioftphoric  air,  to  sus- 
taiu  life,  acting  by  ezelusion  of  tho  atmospheric  oxygen,  and  this  is  wholly  irrcspecUvc  of 
the  question  as  to  whether  there  may  or  may  not  be  in  the  carburetted  hydrogen  gases  por> 
tions  of  other  substances,  which  are  specifically  poit^tmoud  In  tiie  sense  tltat  term  is  used  by 
loxicologists. 

Q.  In  the  same  sense,  are  not  the  gases  evolved  from  spent  lime  when  exposed  to  tho 
air  irrespirahlo?     A.  They  arc  clearly. 

Q.  In  your  opinion,  is  sulphuretted  hydrogen  decomposed  in  the  air?  A.  Yea,  eir;  de- 
composed or  recombined.  I  would  say,  it  may  be  deeompaied  or  recombined  with  other 
Bubstauces  in  the  air.  Siilpliuretted  hydrogen,  or  compounds  of  that  gas  with  ammonb,  arc 
always  present  in  in  the  atmosphere  of  cities.  A  fact  familiar  to  every  housekeeper  is  that 
silver  is  dpccdily  blackened  by  exposure  to  the  n(nio»>phere  of  our  houses  in  towns,  which  b 
attributable  to  the  presence  of  sulphur  compounds  in  the  fttmosphcre. 

Q.  Do  you  regard  Kerzenus  as  a  standard  authority  on  the  Hubjeet  of  gapcs?     A.  I  da 
Q.  In  the  fifth  edition  of  his  work,  vol.  t.,  page  849,  Berzclius  says  that  sulphuretted 
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hydrogen  U  not  dccompoRctl  hr  dry  oxjgm  ?  A.  1  di<j  not  mv  it  vras ;  I  did  not  make  any 
any  Bucb  asAcrtiun  o^  ihut.  You  a«kcd  me  if  sulphuretted  hydrogen  might  not  be  dceoni' 
posed  in  the  air.     I  Mid  yos ;  bat  tlie  atmoAphere  lA  not  dry  oxygen. 

Q.  How  do  ymi  8ti|]po^e  sulphuretted  hydrogen  to  decompose  In  the  airV  A,  There  arc 
variouft  trnni^runnationa  uf  atilphuretti'd  hydrogen  In  the  oir ;  it  maybe  combined  directly 
with  ammunia  or  the  carbonate  ofamiDOma,  both  of  which  ore  liable  to  be  present  in  the 
atniofipbvre  from  natund  causes,  in  whleb  co^c  it  would  exiMt  na  nulphide  of  ammonium.  In 
the  presence  of  watery  vapor  it  may  be  transformed  by  oxidation.  I  wish  to  add  to  that  an- 
other point,  which  is  a  faet  familiar  to  every  chemist,  that  the  solution  of  sulfihurettcd  liy. 
drogen  io  water  cannot  be  kept  for  any  length  of  time,  becaUgu  of  the  irunsfonniiuon  or  dc> 
oompMltion  of  that  oomponnd,  accompanied  by  the  precipitation  of  free  sulphur,  due  to  (ho 
corobinotlnu  uf  the  hydrogen  of  the  sulphur  compound  with  the  free  oxygen  dissolved  in  the 
water.  The  tsaiuc  tmnsformation  of  gulphohydric  acid  occura  in  the  atmosphere,  xud  from 
thti  sarur  cautH*,  viz.,  the  oxidation  of  its  hydrogen  in  moist  air. 

Q.  Ifl  there  much  oratory  rapor  in  the  attnoi^pbero  during  the  cold  aeosoo  *    A.  Tim  at 
moapbere  Is  never  without  natery  vapor. 

Q.  Is  (here  as  muchl*  A.  There  is  less  dtiring  the  dry,  cold  weather  tiimu  duiing  moist, 
warm  weather,  of  course. 

Q.  Uerzelitis  states,  in  the  same  volume,  same  page,  that  a  single  cubic  inch  of  sulpltu. 
retted  hydrogen  is  sufficient  to  moke  its  presence  apparent  in  all  parts  of  a  room  by  itjj  dis 
agreeaMe  odor.     Do  you  doobt  this  ¥     A.  Is  the  size  of  the  room  mentioned  1 

Q.  In  the  ease  of  a  large  room?  A.  Terms  arc  comparative.  If  by  a  large  room  he 
means  a  room  of  this  size,  1  say  yes  ;  but,  if  bo  means  the  Academy  of  Mu«>ic,  1  gay  no. 

Q.  This  sulphuretted  hydrogen  wiitiaunds  decomposition  for  a  certain  length  of  time  in 
the  air?  A.  Ves,  sir;  it  ii  waited  upon  the  winds  a  certain  distance  from  sulphur  f|)ring)i, 
but  not  to  a  very  groat  dlBtanee.  I  spoke  of  tho»i  springs  near  Rome,  and  in  tlie  n«igh)x>r- 
hood  of  Avon  and  Sharon. 

Q.  Same  toL,  page  853,  Bcrzelius  says :  "  Thenord,  referring  to  the  poisonous  charactci 
of  sulphuretted  hydrogen,  remarks  that  a  bird  died  in  air  containing  1-ISOOth  part  of  Itfl 
volume  of  sulphuretted  bydrogco,  and  a  dog  in  air  containing  l-600lh  part."  Do  you  agree 
with  the  »tati*mcntf  A.  Yes,  sir;  I  do  not  admit  the  presence  of  free  sulphuretted  hydro- 
gen in  atmosphere  containing  ammonia.  That  la  a  point  of  difference  between  my  friend 
Dr.  Chandler  and  myself. 

Q.  Your  statement  ns  to  the  ofTcnBivene^i!  of  effete  lime  exposed  to  the  air  would  apply 
to  the  process  as  conducted  by  the  Metropolitan  Cas-Worlis,  would  it  not*    A.  It  would. 

Q.  Are  you  aware  of  any  spccia)  precautions  being  employed  at  those  works,  (o  prevent 
the  spent  lime  from  becoming  a  nuisance  oroQensive?  A.  Beyond  the  exercise  of  a  reason- 
able vigilance  and  cleanliness  about  their  puiifying-houB^— in  this  respect  I  find  the  works 
in  commendable  order^I  found  no  special  precautions. 

Q.  There  ore  none  of  the  special  precautions  to  which  you  refer  t  A.  No,  air;  there 
are  not. 

Q.  Could  not  the  Metropolitan  Gas  Company,  with  very  little  trouble  or  expense,  obaUi 
or  eOectually  prevent  tlils  nuisunee  in  the  way  described  by  you,  or  by  some  other  method? 
A,  The  oirencc  complained  of  in  the  cose  of  Iho  Metropulitun  Company  may  certainly  bo 
abated  at  no  very  Urge  cx]M)nditure  of  time  or  money  \  it  will  take  some  time,  and  tako 
aone  money,  and  without  new  causes  of  oflbnee,  or  new  causes  of  unhealthiness.  Certainly 
I  should  like  to  add  to  that  answer,  that,  in  my  judgment,  they  are  entitled  to  a  reaj.uDablo 
consideration  in  the  time  requisite  for  thcefrecting  of  such  changes;  they,  uf  course,  involve 
new  ooustructiona,  and  somo  expense. 

Q.  Is  from  the  IDth  of  July  last,  to  the  present  time,  a  reasonable  time  to  make  the 
changes  ?  A.  If  the  changes  in  (juestion  had  been  contemplated  in  July,  they  certainly  could 
bavo  been  effected  by  this  time;  my  familiarity  with  the  cose,  however,  dntes  from  the  &th 
of  February,  I  think.  If  they  bad  entered  upon  such  a  process  of  reconstruction  in  July, 
they  should  have  had  it  in  eflScient  action  long  cro  this ;  I  cannot  say,  however,  of  my  own 
knowledge,  that,  in  the  interim,  they  have  not  taken  some  precautions — that  is  more  than  I 
know. 
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Q.  .\8  an  export,  yon  would  recomracDd  improvcincot  in  the  vcotiUUng  process  n< 
ploretl  ihcrc — would  you  not?    A.  Thoy  hove  none. 

Q.  Would  yon  recommend  the  intruduction  of  tlic  vent'ilaUQ^  process?  Ji.  I  sbcnzld 
recommend  the  introduction  of  a  ncll-considcred  pUn  of  reutilalion,  u  the  onljr  cfflcieni  snd 
sufBcicnt  cure  for  the  evils  complained  of. 

Q.  You  have  rec«nUy  visited  the  works?    A.  I  hnva 

Q.  Ihnre  you  wen  there  any  preparations  for  the  InLroductiou  of  such  on  \m\ 
A.  Xot  to  my  knowledge ;  my  attention  was  not  called  to  any  such  ;  the  remark 
tint  they  were  about  moving  ecriaia  nmaset  of  eotl  ftod  buildings,  vrith  a  view  to  new 
si  ructions. 

Q.  For  \That  object  ?  A.  I  did  not  inquire;  It  ippean  that  the  componj  have  four  extr« 
purifiers — had  at  the  commencoroent  of  this  year. 

Q.  Could  they  not  adopt  the  iron  pnx*esfl  in  a  much  less  period  of  lime  than  that  re^ 
r|uired  for  the  ventilating  improvement  you  mention  ?  A.  Tticy  hare  two  s«ts  of  fotir  boxcff 
each  at  the  present  tiiue,  two  of  the  older  and  two  of  the  nen  er  form  of  construction.  There 
is  not  room  in  their  existing  houses  for  the  Iron  process.  There  i^  not  isufBcient  ^poce,  as  [ 
conceive,  for  the  display  of  the  ma*s  of  effete  iron  for  reoxid^ttion.  It  reiiuirts  a  very  con- 
Nificnibly  enlnrfjfd  area  orer  the  ordinary  lime  process  to  spread  out  the  mass  of  ^prnt  iron, 
and  revivify  iL  Anti  that  space  docs  not  exist  in  the  present  buildings^  T  should  think  the 
time  consumed  in  i^uit-jble  preparations  for  the  Iron  procesit  would  not  varv*  much  from  thi 
which  would  be  required  for  vuntiUliou.     I  said  I  tlinught  three  months  ought  to  do  it. 

Q.  Could  they  not  introduce  ttie  oxide  of  iron  there,  as  it  should  be  oaed  to  purify  the! 
gas.     Could  thoy  not  iu  a  very  short  time  f     A.  As  1  understand  your  question,  it  would  coO' 
template  the  use  of  successive  doses  of  iron  laatcrial,  as  tlicy  now  use  sucecssiro  do»M  of 
lime  mnterial. 

Q.  Could  they  not  arrange  to  do  that  in  a  very  short  sfftceof  time?    A.  I  think 
that  of  course  would  be  met  with  almost  un surmountable  difficulties,  for  this  reason,  that  th#- 
iron  proces:^  docs  not  work  bo  well  in  the  first  action  bs  In  the  second,  thinJ,  and  fourth.     It 
improves  to  a  certain  puhit  in  quality,  and,  therefoit*,  you  would  atnraye  bo  ftt  the  worst  pofa»&< 
if  you  were  alwava  to  renew  it. 

Q.  Suppo.4c  they  Iiad  proper  facilities  for  revivlBcation,  would  there  be  aiiy  diiTtcuIt^  is 
introducing  the  iron  process  iit  oneef     A.  None  occur  to  mc, 

Q.  What  is  the  difliculty  of  using  the  epace  which  they  now  occupy  foriheir  refuse  Ihne 
for  the  purpose  of  revivification  of  tliciriron?  A.  lam  not  suflieicntly  familiar  with  the 
eeoDomy  of  tlie  works  exactly  to  say  wliat  the  proper  answer  to  that  inquiry  is. 

Q.  Is  any  peculiar  machinery  or  building.^,  or  any  thing  of  that  kind,  needed  for  rcrlrificft- 
lion  f     A.  Kotliing  but  a  shelter. 

Q.  A  shed  ?  A.  Yes,  sir ;  you  want  a  somewhat  atcady  temperature.  Tliat  le,  yoa 
would  not  wish  it  exposed  to  tho  outer  air. 

Q.  I  believe  nothint;  hns  been  H.iid  of  the  kind  of  lime  used  by  yourselC  A.  In  America 
we  always  use  oyster-shell  lime. 

Q.  What  is  tho  advantage  of  oystcr-shcll  lime?  A.  It  is  an  exceedingly  fine  fom  of 
lime.     Its  subdivisions  or  laminations  render  it  peculiiirly  favorable. 

Q.  Is  tlieie  any  necessity  of  that  shell-lime  being  fresh?  A.  It  must  not  have  been  car- 
bonstcd ;  it  muitt  be  fresh  hydrate  of  lime.     Practically  it  is  used  as  fast  as  it  la  burned. 

Q.  Is  not  the  oyster-sliell  lime  used  beciuse  it  is  cheafjer  V  A.  I  don't  Ihiwk  tiiat  is  a 
primary  consideration.  No,  U  is  not  cheaper.  Fur  instance,  in  Portland  it  is  not  cheaper 
than  stone-Ume. 

Q.  Is  it  u<4ed  in  Portland  ?  A.  I  can't  say  it  la ;  bat  I  say  In  a  Ume  oonotry  yoa  can  g«l 
Btonc-lime  cheaper. 

Q.  Wlierc  you  uan  get  stone  lime,  do  they  use  stooe-lime  or  Bbell-Iime  ?  A.  I  think  that 
question  would  1>C  ilccided  by  the  relfttivt'  economy. 

Q.  Are  there  not  a  great  many  portions  of  the  world  where  they  cannot  get  BhelUUme  ? 
A.  In  England  thoy  use  stone-lime  almost  exclusively. 

Q.  In  what  period  of  time  will  one  htindred  feet  of  gas,  in  its  consumption,  pass  through  an 
ordinary  burner  ?    A_  It  depends  upon  the  size  of  the  burner. 
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Q.  Fix  tbo  8ize  of  the  burner  aail  fix  tb«  time,      A.  In  x  buruer 
course  it  would  be  twcnly  hours. 

Q.  I  muit  to  know  vbat  iti  the  ordinary  burner  U8(?d  in  the  bouie,  bow  much  ?  A.  Their 
nunc  is  legion,  if  you  mcftn  the  Tolumc  ofgoB  thoj  con^umo. 

Q.  TeSf  sir.     A.  Tho  volunio  ofgufl  cousumed  would  average  from  four  to  livu  feet. 

Q.  Thcn-forp,  it  would  bike  twcutr  hours  on  an  arerogo  tu  bum  one  hundred  cubiu  feet 
of  gas?     A.  Yes,  elr. 

Q.  With  fifty  groins  of  fiulphur  in  that  one  hundred  cubic  feet  of  gas,  in  it  your  opinion 
that  there  is  any  injury  to  health  from  that  aniouut  of  sulphur,  iu  that  aujount  of  gas  con- 
saroed  ?  A.  I  never  sud  there  was  any  injury  to  hcaltli.  It  ia  a  nuisince.  The  eombuBtion, 
io  the  house,  of  gas  containing  sulphur  occasions  irriUtioo  to  (be  eyes. 

Q.  Is  gas  purified  by  dry  Umc  ever  free  from  naphthaline  ?  A.  I  tbiuV  that  ia  dependent 
on  the  temperature  at  whleh  gas  is  nuide,  and  the  variety  of  the  coal  from  which  it  is  made. 
Ga.4  that  is  made  from  poor  cools  is  never  free  from  naphthaline.  As  you  approach  tlu> 
limits  of  tho  law  in  England,  in  the  matter  of  elimination,  you  increase  the  risk  of  precipitat- 
ing the  naphthaline  which  is  held  in  solution  in  ordinary  gtki  in  virtue  of  the  presence  of  tlm 
richer  illuminating  hydrocarbuos  ;  hence,  gas  which  is  maile  from  poor  coal  is  always  more 
likely  to  let  fall  its  naphthaline,  and  to  occasion  trouble  to  the  gas  engineer  and  to  consum- 
ers, from  the  obstruction  of  the  pipes  by  this  crystalline  compound,  especially  in  cold  weather, 
than  gas  which  is  made  from  rich  coaU. 

Q.  As  the  business  of  manufActuring  gaa  in  this  city  is  conducted,  is  not  naphthaliue 
present?  A.  I  conceive  that  naphthaline  is  almoRt  uuiformly  present  in  cool-gos,  nnd  tliat 
it  U  a  very  important  constituent  of  coal-gas.  It  being  a  powerful  illumiDator,  the  objection 
to  it  being,  as  I  stated,  that,  when  from  false  views  of  economy,  or  other  reasons,  poor  coat 
is  employed,  the  naphthaline,  which  ought  to  1^  sustained  in  the  gas  in  the  permanent  form, 
is  precipitated,  and  the  loss  of  the  naphthaline  Is  a  loss  to  the  consumer. 

Q.  Is  there  any  sanitary  objection  to  hi  presence  ?  A.  I  don't  think  there  is.  It  is 
nUher  ao  AgrcAble  thing  to  me  to  smell  naphthaline  as  a  pcrf\imc. 

Q.  Is  there  probably  more  than  a  trace  of  phenol  in  gas  as  it  reaches  the  purifier  ?  A,  I 
have  never  examined  that  question  personally. 

Q.  Wbat  Is  your  opiuioD?  A.  I  certainly  should  not  expect  the  presence  of  any  large 
quantity  of  phenol  in  the  gas,  though  there  Is  rcaaon  to  believe  U  may  be  there  in  a  sensible 
quantity. 

Q.  What  becomes  of  the  greater  part  of  the  phenol  produced  by  the  decomposition  ol 
coal?  A.  It  is  found  in  the  coal-tar,  and  associated  also  with  the  tarry  portion  of  the  lime, 
or  other  agents  of  purification,  In  the  purlfying-boxcfl.  I  brought  to  this  room  Ian  week, 
but  I  am  not  certain  that  it  was  exhibited,  a  bottle  containing  lime  richly  charged  with  tar 
from  OQC  of  the  purifying-boxes  from  the  Manhattan  Company,  in  proof  that  the  tar  is  con 
denaed  la  the  purifiers,  and  Dr.  Dowditcb  Days  you  can  always  obtain  from  the  t>e8t  purified 
gas  in  London  a  portion  of  tar  by  methods  which  he  gives,  and  I  add  that,  with  the  tar,  there 
ia  a  legitimate  portion  of  phenol.     Phenol  is  the  creoiote  of  coal'tar. 

Q.  What  will  become  of  the  minute  trace  of  phenol  remaining  In  the  gas  after  purifi 
cation,  aAer  the  gaa  is  burned  ?  A.  I  suppose  It  must  be  exhaled  among  the  effete  products 
of  combustion.     I  suppose  it  goes  to  water}'  vapor. 

Q.  Is  it  not  quite  probable  that  it  will  be  burned  with  the  gas  ?  A.  It  is  certainly  poa. 
aiblc. 

Q.  U  it  not  a  good  illuminating  agent?     A.  It  is. 

Q.  Is  it  probable  that  any  possible  nuisance  could  result  from  its  presence  in  ordinary 
practice?     A.  No. 

Q.  Have  you  any  reason  for  believing  the  oxide  of  iron  Is  less  cfficadoua  in  removing  the 
phenol  than  the  dry  lime  ?     A.  I  have  no  experimental  reoMin. 
^^  Q.  Have  you  any  other  ?    A.  I  have  an  iinprc^Kion  that  the  phenol  would  be  more  apt  to 

^B      rest  with  the  llmo  than  with  tlic  iron.     Still,  that  la  an  impression  not  founded  upon  tlte  re- 
^H      suit  of  any  experiments,  and  I  do  not  attach  any  value  to  it. 
^H  Q.  Is  there  any  chemical  reason  supporting  such  an  imprestuon  ?    A.  It  U  rather  hard  to 
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analyze  ono*a  coDTictlona  oa  mt  iMng  or  that  sort.  An  impiveslon  rests  In  mj  mind 
ilie  general  koowledge  of  the  subject  Tliere  U  a  conipouDd  of  plieocil  with  lime.  I  dOi^ 
know  that  there  Is  any  with  Iron.  There  h*  just  vhcrc  the  po!m  of  Ucporturc  on  the  impres- 
oion  arisef.  Cliem'iMry  U  an  expcrimentnt  flcience  preSmincntU,  and  exporintcut  does  not  at 
wmyi  latMrtaniiate  the  theoretical  cseepiionB  of  cbemtota;  someilniefl  it  does  more. 

Q.  li  not  tliU  substance  con»iiicrcd  the  best  anti»cptic  found  in  goa  mauufkctorMa  f  X. 
I  ao  Slated  in  my  direct  examinalion,  and  gave  examples 

Q.  Aiid  u  it  Qoed  io  such  practice  ?  A.  Ves,  air,  in  the  practice  of  ontiseptica,  and  ta  th« 
prcserralion  of  meats,  and  so  on. 

Q.  Is  it  not  probable  tlmt  the  caress»e«  you  mentioned  In  your  direct  teatlmonr,  as  not 
likely  to  uniler««o  decay  in  tho  purifying-houses,  would  be  preserred  by  phenol,  and  not  by 
salphurett<>d  hydrogen  and  not  by  fulphide  of  nmmonium  ?  A.  T  inUnided  in  that  te«tiinoti]r 
to  convey  the  distinct  impression  that  it  was  the  phenol  that  would  act  as  the  antioeptie  gen- 
erally, and  never  the  sulphuretted  hydrogen. 

Q.  la  there  any  thing  in  phenol  or  iu*  pni^pertic?  which  renders  Ibeqnestion.  whether  more 
or  less  of  it  wuiild  pass  by  the  lime  or  iron  process,  of  uny  importance  to  tliis  investigatioof 
A.  Ko,  1  think  not. 

Q.  Tlieu  tlic  introduction  of  the  question  of  phenol  you  would  leare  out  entirely  f 
A.  I  think  it  is  a  very  Interesting  question,  but  I  don*t  think  the  public  health  la  pr<>judiced 
in  the  least  by  it. 

Q.  Is  the  phenol  given  out  to  the  Atmosphere  from  the  effete  lime  in  any  way  so  u  to 
hare  a  pntclicfiblo  or  perceptible  effect  upon  the  ntmosphere  ?  A.  The  proper  answer  to  that 
question  would  inroUc  experiiiic^ital  data,  of  which  I  am  not  poeaeased. 

-Q    You  have  no  knowledge  Ihnt  it  h  given  out?     A.  No  pcrnonal  knowle«lge. 

Q.  Have  you  any  theoretical  knowledge  f  A.  I  tliink  that  in  the  decompontion  of  the 
lime  it  would  l>e  given  out. 

Q.  So  as  to  luive  any  practicable  or  perceptible  effect  on  the  atmospheief  A.  I  rwcvt 
%)  my  testimony  in  regnrd  to  the  effect  upon  carcasses. 

Adjoomeil  to  Thursday,  the  18th  iustant,  at  one  o'clock. 

TjirniTOAT,  Ftbrwpy  IB,   1869. 

Prof.  Uenjamio  Silliraan,  recalled.     Crof8*exani!nation  resumed. 

Q.  Is  not  acetylene  burned  or  dt^stroved  in  the  combustion  of  the  gas*  A.  Kot  atwmys; 
on  tI)C  contrary,  acetylene  is  produced  in  the  combustion  of  gas,  if  that  combu!-Uon  la  in  any 
consiflerablc  degree  impaired.  For  example,  in  the  ordinary  wire-gnuae  ga»4tOTM,  wbkll 
nre  fo  frequently  uved  In  warming  small  apartments  and  in  cooking.  ncL'tvlene  ia  piodaocd 
In  very  notat>le  quantities,  as  has  been  proved  long  since  by  Dcrthelot :  and  there  ia  reaaoo 
to  believe  that  acetylene  is  also  produced  under  other  conditions  than  those  of  the  wire-gauae 
gas-stove ;  when  the  supply  of  oxygen  is  imperfect,  or  from  any  reason,  as  from  the  preaeoce 
of  carbonic  acid  ;  pvrliaiw  U  may  be  from  an  insufficient  supply  of  oxygen  gas.  This  fkci 
has  been  very  lately  brought  to  our  notice  afresh  by  a  recent  Uomoir  of  Berthelot,  which  is 
published  in  the  proceedings  of  the  *'  Paria  C'bemicat  Society."  The  title  is  (low  changed  to 
the  "Bulletin  th  ia  SocUti  Chintiqw:^ 

Q.  Aa  gas  is  ordinarily  consumed,  ia  acetylene  produced  in  any  oonaidcrahle  quantity* 
A.  Tlic  question  is  answered  in  a  reply  to  your  pi«vious  question.  ULTthelot,  in  Uie  last 
memoir  above  referred  to,  affirms  that,  in  the  ordinary  bal's-wlng  burner  as  urdlnarily  used, 
acetylene  may  be  deteote<l.  I  have  not  verified  this  stitcmcnt  myself,  but  bertbclot  is  such 
on  czcetli-nt  authority  that  I  would  not  question  his  accuracy. 

Q.  In  Dingli?r,  rol.  cliv.,  p.  140,  Bertbelot  slates  that  gaa  contains  but  a  few  teo-thou- 
sandihs  oF  acetylene.  Do  you  agree  with  that  statement?  A.  IIow  recent  a  number  of 
piDgler  is  that  t 

Q.  18«2.  Tliis  is  a  copy  of  Bertbetot's  original  article.  A.  I  accept  whatever  stalement 
Dcrthelot  makes,  as  an  authority. 

Q.  Do  you  regard  it-*  removal  from  gas  a  mailer  of  any  Unportantfo  in  the  qoantaty  in 
which  it  generally  exists  ?    A.  I  regard  Its  presence  In  gas  as  very  uodcstrable,  and  that 
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wh&tcver  tonds  to  iU  production  should  be  carofVUly  avoided,  for  I  believe  it  U  fully  in  pi-oof 
tbitt  the  presence  of  Bmall  quantities  of  acetylene  in  tlie  atmoephere  where  gas  is  burned,  and 
resulting  citlier  from  tlie  distribution  or  conibiistion  of  ga^,  is  proved  to  be  parlioularlj  pre- 
jndU'inl  to  health  and  comfort,  and  ttuiL  it  induceif  hciidachc  and  aickncAfl,  and  vudaiM^ 
which  U  oomphiincd  of  by  tbodd  who  iaiiubit  rooms  which  ai'O  wormed  by  nuTentllated  gas- 
Btorca.     It  is  one  efficient  caaftc  of  malaiM. 

Q.  Do  Tou  regard  It  as  any  mort:  injurious  tlian  the  ftu)i>ll  which  arises  from  the  burning 
of  kerosene?  A.  1  am  not  a  ware  that  the  smoll  which  arises  from  the  burning  of  Iceroaene 
is  Lqjarious.  It  \&  disagreeable  and  offcniiive.  I  never  experienced,  any  iU  effect  from  these 
odors.     Nobody  of  choice  disscminales  ill  ndora  of  any  kind  in  apartnienta. 

'  Q,  Have  you  any  good  reason  for  8uppu»!ng  acetylene  to  be  any  more  injuriooa  tliaiL  the 
odor  jnst  spoken  of?  A.  Tcji,  sir.  I  think  that  i?  clearly  in  proof  that  it  is  not  merely  an 
ill  odnr«  but  a  poison  acting  on  the  nervoua  iiystcai.  I  do  not  know  that  any  one  asserts  that 
ihe  odor  from  burning  petroleum  is  a  poison. 

Q.  Your  objection  ap[)lies  more  particularly  to  cases  where  gas  is  applied  to  stoves  f  A. 
The  production  of  acetylene  under  those  circumsLunoes  is  far  more  notable— more  abundant. 

Q.  Does  it  not  appear  In  ^^  puriSed  by  lime  as  well  as  by  iron  ?  A.  1  dare  say  it  does; 
I  have  detected  it  in  gas  puriBed  by  lime. 

Q.  Have  you  not  detected  it  in  gaa  puri6ed  by  iron  ?  A.  I  never  have.  I  have  never 
had  the  opportunity;  I  have  never  seen  that  process  in  operation,  except  at  the  Kcw  Turk 
Gas- Works,  and  under  drcumstanees  not  favorable  to  experiments.  I  simply  consider  it  the 
daty  of  gas  companies  to  render  gas  as  free  as  possible  from  every  source  of  objection  that 
can  properly  be  raised  ag^net  it  as  an  article  of  consumption  in  houses.  It  is  unquestion- 
able that  in  the  Tnited  Staler  we  consume  pL&  in  our  domestic  life  far  more  commouly  than 
Is  done  in  England.  It  la  etill  a  comparatively  rare  oiroumatance  in  England  thai  g^s  is 
ase<l  in  houfefl,  ami  the  prejudice  against  it  in  London  when  I  waa  there,  which  was  several 
years  ngo.  was  very  strong,  and  chiefly,  as  I  believe,  because  they  bad  been  so  iU-lroatcd  by 
the  metropolitan  companies. 

Q.  Do  you  mean  to  state  that  the  drv-lime  process  is  the  only  one  which  removes  carbon- 
ic acid  fVom  the  gas?  A.  No;  the  wet-lime  process  removes  cArt>onic  acid  very  i>crfectly, 
and  the  Laming  process  may  remove  carbonio  acid  also,  perfectly,  if  it  is  properly  con- 
ducted ;  but  I  conceive  that  no  iron  process  which  is  entirely  without  the  presence  of  lime 
will  purify  gna  completely  of  carbonic  acid. 

Q.  WouM  not  Laroing's  iron  process  as  applied  In  London  effectit:illy  remove  the  oarbon- 
ie  acid  ?  A.  I  judge  from  my  readings  only,  for  I  have  never  hail  an  opportunity  of  obflerv- 
ing  it  personally,  that  Ijiming's  process  is  capable,  when  properly  conducted,  of  depriving 
Ihe  gaa  of  its  carbonic  acid,  but  that,  in  fact,  as  ordinarily  conducted,  it  does  nut. 

Q.  I  limited  it  to  the  London  application.  A.  I  speak  of  it  oschiMvely  as  applied  in 
London.  Sty  iDfcrcncc  is  founded  upon  my  readings  of  the  discussions  of  that  subject  in  the 
English  joumal.«.  I  know  that  the  complaint  is  gencrul,  in  London,  of  the  low  quality  of  the 
gas  as  respecUi  illuminating  power,  and  that  the  slatemeut  is  constantly  reiterated  that  tlie 
gas  does  contain  a  notable  portion  of  carbonic  acid.  It  is  true  that  the  Metropolis  Gas  Act 
requires  only  14-vaudle  [lower,  wbich  we  should  consider  very  low. 

Q.  Tou  slated  that  the  oxide  of  iron  of  the  New  York  works  evolved  ammonia;  where 
did  it  get  this  y  A.  I  do  not  recollect  what  I  stated  in  my  direct  testimony ;  of  course 
the  ammonia  must  come  from  the  gas. 

Q.  The  oxide  of  iron  does,  tfa^m,  nbsoHj  the  ammonia  from  the  gas  ?    A.  It  does. 

Q.  Ia  there  any  afQnily  between  lime  and  ammonia?  A.  There  is;  there  is  a  double 
compound  of  lime  and  ammonia — the  carbonate  of  lime  and  ammonia,  a  salt  distinctly  rcc- 
ognited.  At  the  same  time,  every  chemist  understands  perfectly  that  the  action  ol  quick- 
lime is  to  decompose  ammoniaoal  salts  and  set  ammonia  at  liberty,  and  it  is  for  tliat  cxpren 
purpose  that  quick-lime  and  sol-ammonJAc  are  employed  for  the  evolution  of  ammooiiu  In 
the  ordinary  dry-lime  purification,  the  ammonia  is  of  course  in  the  largest  measure  removed 
by  Ihe  water  of  the  hydraulic  main  and  the  water  of  the  scrubbers,  and  but  a  (>mall  portion 
of  the  whole  product  finds  its  way  into  the  purify  ing- boxes,  and  that  chiefly  a^  a  sulphide  of 


anunoDlum.  I  believe  I  bftrc  already  cxpUined  ihat  method  of  decompMition  solBcienlJjF — 
the  »raiiion!a  and  the  effete  lime. 

Q.  lias  not  iron  a  positive  and  wcU-rw:ognized  affinity  fur  ammonia  ?  A.  It  has — the  by- 
droiu  lesriuloxidc  of  Iron,  which  is  a  common  iroa-ore,  \a  well  knoirn  to  absorb  and  retata 
It  with  ob«tinacy,  nnd  this  property  it  possesses  in  common  vith  ordinary  clay,  and  it  is  to 
ihiit  joiDi  effcci  that  Uebig  and  other  ngricviUuml  writers  attribate  the  peculiar  toIuc  and 
elflcienoy  of  clay  in  soils  for  the  retention  of  ammoniacal  »lt4. 

Q.  Hiia  not  iron  a  .stronger  affinity  for  ammonia  than  lime  f    A.  Certjfaily. 

Q.  In  yoar  direct  examination,  in  stating  the  adranrac;^  of  the  lime  proce«9  orer  th«  iron 
process,  you  gave  as  a  reason  that  tho  linio  more  effectually  removed  the  sulphur,  caiboDic 
arid,  and  ammonia ;  what  reason  had  yon  for  embracing  ammonia  t  A.  The  ammonia  is 
not  removed  in  the  lime  proce^^s  as  ammonia.  U  is  not  in  that  form  that  it  occurs  in  the 
lime  purifying,  box  OS.  It  exists  there  solely  as  sulphuret  of  ammonium  or  ammonic  sulphide, 
and  it  ia  from  the  decomposition  of  this  salt,  under  the  conditions  which  ]  have  already 
described,  that  the  powerful  ammoniacal  odor  arises  whtcb  is  exhaled  when  the  ntmosphere 
eommeneea  its  action  upon  tho  eflele  time.  I  thinic  I  remarked  in  the  same  eouneclion,  as 
as  far  as  I  can  now  recall  my  testimony,  that  I  did  not  regard  the  presence  of  a  small  pro* 
portion — say  not  exceeding  ftmr  or  five  grains  of  that  substance  In  one  hundred  cubic  feet 
of  gas — as  in  any  degree  prejudicial  to  the  consumer;  but,  on  the  contrary,  thot  I  tliougbt  its 
prcBenco  to  a  moderate  extent — not  exceeding  that  amount — desirable,  and  lluii  it  was  even 
desirable  lliat  tliere  should  be  so  much  present  ihut  it  would  react  upon  turmeric  paper,  for 
the  important  reason  that  the  presence  of  ammonia  under  these  conditinns  swures  the  sul- 
phur in  a  harmless  form,  since  in  tht*  combustion  of  the  sulphur  the  whole  of  that  prodart 
appears  as  sulphuroutt  acid.  If  ammonia  is  also  present  at  the  same  Instant,  the  two  «ab- 
stances  unite  in  the  form  of  sulphite  of  ammonia,  a  salt  wliich  is  whit9  and  hnrmlr^  and 
may  be  oflen  seen  condensed  upon  the  under  aide  of  the  metallic  belts  that  are  hung  ahore 
the  chimney  of  an  argand  burner.  Tho  coating  which  lines  the  chimney,  when  it  U 
moi9>t  and  freshly  made,  and  which  may  be  seen  afterward,  when  dry,  as  a  frosty -looking  de- 
posit, is  tho  salt  of  ammonia  produceil  in  tlie  manner  which  I  have  indicated  ;  and  hence  1 
regard  the  presence  of  the  small  trace  of  ammonia  wliich  is  usually  found  in  gas  as  rather 
beneficiul  than  olherwirte.  The  allegation,  that  it  produces  nitric  acid  or  nitrous  acid  hi  its 
combustion,  appears  to  me  to  be  of  doubtful  Application  ;  at  all  events,  I  have  nerer  seen 
the  evidence  of  ihc  pre.*enco  of  nitric  acid  under  these  circumstances. 

Q.  Then  you  do  not  regard  its  presence  in  gas  as  un  objection  to  the  Iron  proccM  ?  A. 
Not  at  all — no,  not  to  the  extent  specifie«l.  It  ii^,  of  courr^e,  quite  possible  for  the  gaa  nana- 
fiicCurcr  to  send  his  gas  to  the  consumer  so  Imperfectly  purified  of  aramonU  that  its  pres- 
ence shall  b«oomc  a  nuisance.  It  is  then  altogether  probable  that  nitric  acid  vapors  will  be 
produced  in  a  notieeable  quantity,  and  a  peculiar  greenish,  non-luminous  character  givra  to 
the  color  of  the  flame.  Tliis  may  be  rccogniced  by  the  eye.  I  hare  often  observed  it,  as 
every  other  careful  observer  must  have  done,  in  nolidog  gos  in  the  act  of  eombueiion. 

Q.  That  impnrity  wnuM  l>e  more  likely  to  exist  in  gas  purified  by  lime  than  that  puri- 
fied by  iron,  would  it  not?    A.  I  do  not  know  that  it  would. 

(j.  Is  it  not  true  that  the  London  gas  purifled  by  iron  U  claimed  to  be  remarkaUy  five 
from  ammonia?  A.  The  parliamentary  act — tho  gas  act — allows  the  presence  of  five  grmins 
of  ammonia  ;  and  I  ob9erve*l  in  a  recent  discussion  on  thot  subject,  which  took  place  whhin 
the  pn.'sent  month  in  Lito'lon,  that  a  distinguished  gas  engineer,  Mr.  Hawksley,  speaks  of 
the  presenre  of  ammonia  as  being  easily  recognioed,  by  turmeric  paper,  in  the  London  gaf.  I 
do  not  remember  of  what  particular  company  he  spoke.  I  hurc  quoted  Mr.  HawksJey  as  the 
authority.  It  occurs  to  me  since  doing  so  that  it  might  possibly  have  been  one  of  the  other 
gentlemen  who  were  involved  in  that  dwcussion,  which  took  place  on  the  occasion  of  Dr. 
Qdling's  lecture  before  the  Hoard  of  Health.  In  the  Journal  of  Oa^Liffhtinff,  publijibed  al 
London,  July  7,  IBttS,  pngo  524,  Dr.  Odllng  says:  "The  next  constituent  of  eoal.gas  to 
which  I  shall  call  your  attention  is  ammonia.  The  proportion  of  aiumouia  in  London  gas  Is 
«ery  small.  We  find  that  one  grain  of  ammonia  in  one  hundred  cubic  feet  of  gaa  b  sufficient 
to  affect  turmeric  paper,  upon  which  ordinary  London  gas  is  used,  without,  or  almost  without^ 
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Action."  Q.  Would  you  regard  Dr.  Odiiiig  an  authority  upon  tlut  question?  A.  I  bare 
quoted  him  ns  such,  I  n-aa  going  to  quoto  him  againat  hlmscir.  I  haru  liia  lecture  of  the 
aa  of  February,  1869,  here. 

Q.  Tlio  gas  refcrrt'd  to  by  htm  la  purili«i  by  iron.  U  it  not  the  ordinary  Loodoa  gas  he 
Bpealu  off  A.  He  docs  not  say  so,  but  I  prcaurae  niich  bt  Lho  Hict  \Vith  y(>ur  pcnnlasion 
I  will  rend  «rhat  Dr.  Od)lD<;  say-  in  his  lorturc  before  tln>  Metropolitan  Association  of  Medi- 
cal Officers  of  Health,  published  in  the  Tjondou  Journal  of  Gojt'Liyhiituf  for  \X\o.  '2d  of  Feb* 
ruary,  1869. 

Q.  Wlmi  docfl  it  refer  to  ?     A.  Thifl  question  of  ammonia. 

Q.  Ttie  preaence  of  ammonia  in  gas  f  A.  Te«,  sir.  It  id  hi  support  of  vhat  he  says 
before  :  "  I  suppose  I  must  aay  that  all  coal-f^as  contains  some  ammonia — that  is  to  say,  it 
cootaina  some,  chemically  speakiim,  so  that,  if  it  were  require^l  lu  reco^ze  il,  ammonia 
might  be  deteeled  in  any  coal-gaa  wbntiioever.  The  grcaiter  part  of  the  eoal-^ae  supplied  in 
London,  however,  contains  but  a  very  small  portion  of  ammonia.  The  act  of  Parhatuent 
requires  that  coal-gas  shall  l>o  lo  free  from  ammonia  as  not  to  afiVct  lurnicric  paper,  and 
orJInarily  the  gas  in  London  either  docs  not  or  only  Just  doca  alTvL't  turmeric  paper.  When 
we  bear  in  mind  the  extreme  delicacy  of  this  test — I  think  thnt  it  hns  bet.'n  cjilculiitcd  that 
oac  grain  of  ammonia  in  one  hundrett  cubic  fuct  of  gaa  will  affect  the  teat-paper  decidedly — 
you  may  inft-r  thut  the  ammonia  in  ordinary  ga.^  where  it  dues  not  or  does  only  Just  alTect 
the  teat-paper,  U  ao  bmall  va  tu  allow  of  its  being  diuregirded.  At  the  &amc  lime,  where  the 
ammonia  does  exist  in  any  quantity,  it  is  certainly  objectionable.  There  is  no  doubt  that 
by  its  combustion  it  produces  a  certaiu  antount  of  nitric  acid,  which  la  prejudicial  in  many 
waya,  and  that  the  ummoniu  itself  is  prejudicial  to  the  bnids  *up^  and  fitiiogs." 

1  betierc  thnt  \i  the  latest  testimony  we  have  on  that  t>utiject,  I  would  remark  in  tlul 
tame  connection,  that  I  have  lately  determined  the  quantity  of  ammonia  in  p\^,  whifb  I 
have  liecn  making,  under  a  series  of  experiments,  in  connection  with  Prof.  WuiUe,  in  New 
liaven,  with  the  hydrocarbon  process,  and  I  have  found  that  it  amounts  to  but  little  more 
than  half  of  one  grain  in  one  hundred  cubic  feet  of  gaii,  but  that  the  gaa  which  \»  fUniiehcd 
to  the  city  of  Xew  Haven,  being  made  by  a  difl'crcnt  process,  is  considerably  ricliLT  in 
ammonia,  although  still  within  the  parliamentary  re^itnctioo. 

<j.  Uow  much  richer?  A.  1  cannot  jrive  you  the  figures  until  I  calculate  them  :  I  have 
them  in  my  pocket.     I  have  not  calculated  the  result. 

(J.  Doe*  it  color  turmeric  paper  very  di-ttinctly  ?  A.  Very  decidedly — very  distinctly. 
The  oUior  does  not;  it  does  not  aflfecl  the  turmeric  paper  at  all  It  falls  within  the  observa- 
tion of  Dr.  Udling,  that  one  grain  of  ammonia  in  one  hundred  cubic  feet  of  gas  will  affect 
turmeric  paper. 

Q.  Then  it  muft  cont;tin  more  ammonia  than  the  London  gas  ?  A.  I  think  it  prob.^l)ly 
does,  liut  1  am  not  prepared  to  say  that  a.^^  of  authority,  for  I  have  not  the  exact  figures. 

Q.  1  believe  you  have  already  stated  thut  the  Now  Haven  gas  is  purified  by  the  dry-ltme 
proceea  ?    A.  Always. 

Q.  In  the  fifth  edition  of  Clegg*s  "  Treatise  on  Coal  Cia*,'*  publitihcd  in  N'ew  Vurk  in 
1868,  page  196,  he  states :  "  By  none  of  the  processes  of  purification  we  have  described  i:i 
bisulpliide  of  carbon  eflectually  removed ;  nor  has  any  process  yet  been  discovered  by  which 
gas  can  be  purified  on  a  large  scale  from  this  compound  of  sulphur.  The  Uelropolitan  Ga^ 
Companies  hare  consequently  been  unable  to  comply  with  the  conditions  required  by  the 
Metropolis  Gaa  Act  of  18fiO,  that  the  gas  shall  not  contain  more  than  twenty  grains  of  sul- 
phur in  every  one  hundrcil  cubic  feet  The  gas  compnntfs  who  supply  the  city  of  Loudon 
applied  u>  Mr.  Barlow,  in  IBOl.  to  ascertain  whether  it  was  practicable  by  any  kuowu  pro- 
ceffl  to  al)8tract  the  sulphur  compoiinds  so  as  to  attain  the  required  standard  uf  purity.  Mr. 
Ellliuo,  the  chemist  of  the  experimental  works  of  the  Paris  Gas  Company,  instituted  numer- 
ous experiments  with  that  object,  but  the  conclusions  they  arrived  at  were  not  eucnuraging." 
Would  you  agree  with  CIc[;g  in  that  statement  f  A.  Not  (uitirely,  for  rcai>oufl  that  I  would 
Rlate.  Hy  own  experinieuU  upon  iho  presence  of  bisulphide  of  carbon  or  carbonic  dlsulphide 
in  coal-giis  hare  not  been  such  as  to  leave  upon  my  miud  the  imprcseion  that  this  form  of 
sulphur  is  of  so  frequent  occurrence  as  is  stated  in  ncarh  all  literaluro  on  gas  chemistry. 
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I  hare  diligently  eougitt  for  iluit  product  by  ibe  btet  accredited  metboda,  in  the  cwo  of  ibe 
companv  of  which  1  Am  the  rh^mUt,  in  Kev  [I*t«i,  uid  in  gas  nhich  I  h&d  eapeciAllT 
made  by  oxperimetitAl  processes,  from  rarious  sonrcea,  for  myself,  nnd  I  bare  not  detected 
It.  I  do  not  mcflTi  to  he  understood  to  uy  that  it  does  not  occur,  or  occur  frequently,  in 
London  gas ;  chemical  tosiiiuony  about  (hat  point  la  explicit ;  but  I  do  mean  to  be  \a^ 
demlood  as  iiaylng,  that  I  do  not  re^rd  it  as  by  any  means  so  freriucnt  or  of  ao  univeraal 
occurrence  M  is  stuted.  I  believe  at  our  la£t  interricw  (as  well  as  I  recollect  my  testimony) 
that  I  mfldi*  the  stntement  wliich  I  now  repeal,  that  there  wns,  in  my  judgment,  fiood  reason 
to  believe  that  the  form  in  which  sulphur  wore  frequcDlly  exista  than  in  ony  other  in  coal-gaf, 
waa  that  of  sulphocynnide  of  ammonium — the  combustion  of  course  n?««lting  in  the  prodoc- 
tioo  of  Bulpiiuroua  acid.  I  aUo  state*),  as  I  believe,  in  my  direct  tostimony,  that  it  waa  the 
current  opinion  of  the  bc*t  pis  engineers  who  have  written  upon  this  subject,  as  far  aa  1 
knonr,  that  the  lime  process  is  more  elTcctual  iu  removing  the  sulphur  than  the  iron  procosa; 
and  the  evidence,  as  produced  in  the  disoussioo  before  the  British  Association  of  (ins  Huiu- 
fiicturers,  which  was  quoted  on  a  former  occasion,  was  adduced  in  support  of  thai  opinion ; 
nud  that  opinion  I  now  reiterate,  that  it  is  not  posjsible  for  the  iron  process  so  clo»ely  to  re- 
mote the  sulphur,  as  It  U  ordinaiily  conducted,  I  mean,  as  In  the  dry-lime  process.  If  tb« 
dry-lime  or  other  lime  process  is  added  as  a  supplement  to  or  u  portion  of  the  iron  process, 
then  the  sulphur  will  be  as  cffeetuaUy  removed  In  the  one  case  us  in  the  other. 

Q.  Dr.  l>otheby,  In  hid  quarterly  report  on  the  supply  of  gas  in  the  city  of  London,  glren 
Id  tlic  Lontfon  Journal  of  Gft9-Li*/MiHff,  July  21,  1868,  page  6ti*2,  states  thai  the  average 
quantity  of  milphur  ha.«  not  been  excessive,  thouf^b  in  4&  out  of  ICO  ciiJ>es  tin*,  quantity  of 
this  impurity  exceeded  20  grains  per  lOO  cubic  fee L  The  Great  Cenlrol  Company's  gas 
averngeii  14.ft4  grains,  the  Chorterc^l  Company's  gas  averaged  18,86,  and  the  City  Com- 
pany's gas  averaged  18.9T  grains.  Do  you  regard  that  siatemeni  as  authonuUve?  A.  Of 
oourae — it  Is  offleial. 

Q.  Do  you  regard  the  proportion  given  in  that  stivtement  as  cxoesaire.  A.  It  falls  u  aa 
avcra^  within  the  parliamentary  act     In  that  sense  it  certainly  is  not  cxocssitc. 

Q.  The  onrnpsnies  referred  lo  in  this  statement  do  not  use  the  dry-time  proo«ss,  do  tb«y  f 
A.  I  presume  not.  It  ia  a  point  granted,  that  in  London  tbey  use  the  iron  process  ex- 
clusively. 

t^  Do  you  consider  Prof.  William  Odtiug,  Professor  of  Practical  Chemiflrv  at  QuVs 
Hospitiil,  and  Secretary  of  (he  London  Chemical  Society,  an  authority  uf»on  practical  chemii^ 
try  ?  A.  I  have  already  had  the  pleasure  of  answering  that  question  more  than  once,  and  I 
shall  be  happy  to  reiterate,  ns  often  as  you  repeat  it. 

Q.  Have  you  reail  the  following  slalenient  by  that  gcutlenmr,  on  pu^je  562  of  the  journal 
last  cited,  July  21,  1608  ?  A  I  presume  I  have.  I  read  tlie  article  at  tU«  time  of  its  ap- 
pearance— the  same  being  in  bis  lecture  to  the  Britiisb  Aat>ocia(ion  of  Gas  ManagetB  : 

^  So  far,  then,  I  am  a  little  at  issue  wltb  gas  managers  in  being  disposed  to  admit,  that  or- 
dinary coal-gas  contains  a  geater  amount  of  sulphur  iu  some  form  or  other  than  they  an 
willing  to  allow,  and  than  the  letter,  though  not  the  i^piril  of  the  act  of  Parlinmeot,  permits; 
fur  the  act  waj  framed  upon  tiie  results  furnished  hy  au  iocomplete  combustion  of  the  gas, 
■nd  condensation  of  the  producu.  But,  on  the  other  hand,  I  om  alto^^cthcr  at  iwiie  with 
the  public  when  they  maintain  that  the  sulpliur  of  gas  produces,  by  its  conibustion,  oil  of 
vitriol,  or  that  the  amount  of  sulphur  ordinarily  contained  in  gas  is  of  any  conaequcnce 
whatever;  and  a  little  consideratiun  will,  1  think,  satisTy  you  of  the  soundness  of  this  posi- 
tion. Wo  will  oaaumo  that  coal-gas  eoDtAin>(,  not  20  but  40  grains  of  sulphur  in  100  fe«t — 
a  quantity  at  any  rate  grciitly  exceeding  the  reality.  Now,  malting  the  extmragant  auamp- 
tion,  tluLt  the  whole  of  these  40  grains  of  sulphur  would  be  completely  burnetl-~aud  iu  ?«<- 
ality  they  would  be  burned  very  inconipletely— they  would  furnish  by  this  oombiislion  80 
grains  of  sulphuroua-acid  goa.  This  quantity  of  the  produced  sulphurous  acid  would  occu- 
py, at  ordinary  temperature,  about  oue-liftecnth  part  of  a  cubic  foot,  and  since  IW  cubic  feet 
of  our  coal-gas  gives  one-fifteenth  of  a  cubic  foot  of  aulphurou4  acid,  I,a00  cubic  feel  of 
our  eoal-gas  would  Ije  rcquire<I  to  furnish  one  cubic  foot  of  the  acid,  even  upon  the  eatrava- 
gaul  aasumpliun  we  have  purposely  made.    But  the  combustion  of  1,600  cubic  feet  of  coal-gas 
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would  produra  sonietliing  besides  sulphurous  acid.  It  would  produce,  at  least,  1,000  cubic 
feet  of  cnrbonic  acid,  and,  in  addition  to  its  dilution  by  other  gaac^  and  rnpors,  we  should 
have  our  sulphurous  acid  diluted  by  1,000  thncs  its  ToUinic  of  carbouiu  iictd.  Nnn*,  if  we 
can  get  at  the  proportion  of  carbonic  acid  in  the  atmosphere  of  a  room  hi;;lily  ilhiiuinut«d 
with  gas,  and  take  the  1,000th  part  of  that  proportion,  we  shall  be  able  to  form  i>omo  notion  of 
the  amount  of  sulphurous  acid  present.  Vou  will  remomber  that  theamouiit  of  carbouic  acid 
furnished  by  the  breath  of  one  individuil  is  oquttl  to  that  fiimished  by  two  threo-feet  gnf-bum- 
crs,  and  that  the  maximum  amount  of  carbonic  acid  found  In  the  atmospliere  of  a  crowded 
theatre  was  .32  per  cent.  Now,  if,  in  addition  to  our  previous  unreasonable  supposition,  we 
further  suppose  that  sn  atmnsphcrc  contains  .2  per  cent  of  carbonic  acid  furnished  by  gas 
combustion,  you  will  see  that  the  whole  matter  t>ecomes  a  reditHio  ad  ahsurdum — that  we 
might  actually  have  one  half-millionth  part  of  sulphurous  acid  present  in  the  air  of  a  ^ns- 
lighted  room. 

"  But  this  sulphurous  acid  la  not  sulphuric  acid,  and  can  only  bo  conrertcd  into  sulphu- 
ric acid  with  very  much  pains  and  difficulty,  as  all  who  hare  tried  the  experiment  of  con- 
verting the  sulphur  of  coal-gas  into  sulphurio  acid  arc  painfully  aware.  When  gn?  is  burned 
in  special  apparatus,  indeed,  its  amsUtuent  sulphur  can  be  converted  into  sulphuric  acid  : 
but  it  is  very  difficult  to  do  this.  The  probal>ility  is,  that  of  the  sulphurous  uci«l  produced, 
in  ordinary  combusUon,  scarcely  a  panicle  gels  converted  into  sulphuric  acid — tvrtainly  not 
more  than  the  ammonia  ordinarily  existing  in  the  atmosphere  can  neutralize,  so  as  to  form 
sulphate  of  ammonia  instead  of  sulphuric  acid."  A.  Tea,  sir ;  I  am  familiar  with  the  state- 
ments alluded  to. 

Q.  Is  not  sulphurous  acid  an  excellent  disiufoctant  ?  A.  No.  I  do  not  know  that  I 
should  rank  sulphurous  acid  as  a  disinfectant.  I  recognize  it  as  an  excellent  antiseptic. 
There  may  be  t>otne  cuufubiou  of  tenns  in  this  regard.  I  regard  chlorine  as  an  excellent 
disinfectant,  but  I  do  not  propose  to  fumigate  my  parlor  with  It. 

Q.  In  the  pamphlet  on  the  application  of  disiufeetantM  on  arresting  the  spread  of  tho 
CAtlle  ]da;{ue,  by  William  Crookes,  F.  R.  8.,  at  page  30,  is  tho  fallowing  »tatemeut,  euliited 
'*  Sulphur  Fumigation  :  '* 

*'0f  all  disinfecting  processes  this  is  perhaps  the  oldest  Its  action  was  well  known  in 
the  days  uf  Homer,  for  we  read  that  Ulysses  employed  it  to  remove  the  smelt  of  dead 
bodies.  It  is  recorded  by  Ovid,  that  the  ghephenls  of  Italy  yeariy  piirificil  their  Aocks  and 
herds  with  burning  sulphur,  and  passages  in  other  writers  show  that  they  averted  diseases 
from  them  by  this  means.'* 

Would  yon  agree  with  that  statement?  A.  I  believe  that  sulphurous  acid  is  a  very 
powerful  agent  in  de^'troying  the  germs  and  spores  from  which  contagious  and  other  diseaiies 
are  propagated,  and  have  so  stated  io  my  testimony  already  given. 

Q.  Is  not  an  agent  that  retnovea  infection,  as  yon  state,  a  disinfectant?  A.  I  suppose 
it  would  ordinnrily  be  so  classed,  still  the  term*  are  used  with  a  good  deal  of  rogueness. 
Sulphurous  aciil  U  a  w^U-known  specific  agent  for  the  cure  of  cutaneous  diseases,  a  property 
which  it  enjoys  in  common  with  sulphur,  from  wliich  il  is  produced,  ond  for  fumigatloD  iu 
hospitals,  for  which  pur[K>je  it  is  of  long  standing  and  with  satisfactory  result-;. 

Q.  Are  you  confident  that  the  smell  you  perceived  near  the  ceiling  iu  the  room  where 
gas  was  burning,  as  described  in  your  direct  examination,  was  sulphur?  A.  I  did  not  suy 
il  was  sulphur;  I  said  it  was  the  smell  of  sulphurous  tu-id  and  sulphite  of  ammomo,  produ- 
cing the  well-known  choking  effect  which  makes  the  stifling  atmosphere  obsenrcd  in  an  ill- 
Tentilatei  room  in  which  numeroui  ga^-lighta  are  burning.  I  did  not  say  it  was  sulphur — 
it  19  a  very  different  thing. 

Q.  You  stated  that  when  tho  oxide  oflron  Is  ventilated  in  the  purifiers  it  becomes 
heated  and  seta  fire  to  the  screens — is  any  difficulty  of  this  kind  experienced  in  the  New 
York  works?  A.  In  the  Now  York  works  the  iron  is  not  ventilated  in  that  manner.  It  is 
ventiUted  upon  the  floor.  They  do  not  ventilate  their  iron  in  boxes— the  case  Is  entirely 
distinct. 

Q.  Then  there  is  no  ncccesity  of  ventilating  the  iron  in  the  purifiers  ?  A.  Not  unless 
you  wUh  to  prevent  a  stink. 
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Q.  What  8 link  did  vou  refer  trt  \a  vour  answer?     A.     That  which  U  described  i 
noi:jome  by  soniu  English  ttiitborltioa  as  cxhalcKl  from  ihe  effete  iron. 

Q.  You  never  noticed  that  A.  I  referred  spccialtj  for  aathorit;  to  Uie  dcscriptioD  of 
the  Rev.  Dr.  Buwditch. 

Q.  You  did  not  notice  that  off*m«ivc  "cneU  ia  your  risit  to  the  New  York  Gasi-Work*? 
A.  Xo.  My  rc<»UcctioD9  in  regard  to  tlic  v\s\l  in  question  are  a  Utile  indistinct,  as  I  hare 
stated  in  uiy  direct  teatiiuouy.  I  remarked  on  that  occaision,  that  1  viaited  the  works  for  the 
purpose  of  cxaniiuing  into  the  economic  character  of  the  process,  rather  than  Its  sanitarr 
character,  and  pjid  hut  little  attention  to  the  stench. 

Q.  You  arc  uot  aware  that  the  oxide  of  iron  upcd  in  the  pn4-w((rka  at  Copenhagen  ii 
daily  vcuUlaie*]  in  these  boxes?    A.  I  know  nothing  about  the  Copenhagen  works. 

Q,  You  Mtatcd  thai  you  risitod  0»e  New  York  works  Inst  pummcr,  among  other  thtngs 
to  asoertuiu  the  economic  value  of  their  process — what  experiment  did  you  then  and  then 
make?  A.  I  made  no  experiment  othr^r  tlian  the  oouUr  observation  of  the  charaitl«r  of 
the  gas  which  I  noticed  in  the  photometer  room,  or  dark  room,  in  which  I  found  it  baro- 
ing. 

Q.  Ifow  Jid  you  know  then  thai  the  gas  produced  at  these  works  was  not  as  pure  ae 
when  purified  by  linio?  A.  I  only  inferred,  from  the  investigation  of  the  pas.  lliat  it  wa«  a 
gas  of  low  quality,  and  that  as  such  it  undoubtedly  contained  a  portion  of  carbonic  acid 
to  which  its  low  illumtiiaitn;;  power  was  attributed.  U  ia  wtll  known  that  the  prcMOCc  of 
eren  a  moderate  quantity  of  carbonic  acid  very  greatly  depresses  the  illuminating  power  of 
gas. 

Q.  Could  you  detect  the  liiifi^rencc  of  one  or  two  candlea  in  the  illuminating  power  of 
gna,  without  the  aid  of  the  photometer?  A.  Two  candles  very  readily,  unless  the  gas  was 
of  very  high  or  low  iUuminatlng  power ;  anywhere  between  the  range  of  twelre  and  sixteen 
or  twelve  and  eighteen  candles,  I  could  detect  with  my  eye  the  difference  of  two-cnndle  power 
readily.  That  la  a  matler  of  habit  which  grows  upon  one  from  constant  use  of  the  photom- 
eter, und  daily  personal  observations  with  which  I  am  familiar. 

Q.  In  the  German  edition  of  Uuspratt,  vol.  Hi.,  at  page  1532,  is  tlie  followiog  Btate- 
tnent  which  I  will  ask  Frof.  Chandler  to  translate.  . 

(Professor  Chandler  transbted  as  follows:)  ' 

In  ftpealving  of  the  material  u.<tcd  In  purifying  gas,  Mu»*pi-atC  states  that — 

"  Of  all  tlu",*e  materiaU,  Laniiug'o  mixture  and  the  iron*ore  have  obtiincd  the  roost  gen- 
eral or  proniinent  introduction.     Laming^s  mixture  has,  above  all  others,  particularly  lime,  i 
essential  ftdvantagca.     After  being  once  used,  it  can  be  regeneratcti  and  used  again.     Ac- 
cording to  Unruh's  experiment  in  Magdeburg,  the  purification  from  sulphureltod  bjdrogen 
takes  place  so  completely  that  one  cannot  detect  the  smaUcst  trace  by  the  most  delicate  re-« 
agents,  and  the  qunulity  of  carbonic  acid  in  the  gas  is  extremely  small — the  illutuinatine  l 
power  not  lesa  timn  when  lime  m  employed;  and  the  BmcH  of  the  foul  mass  trifling."  ' 

Do  yon  regard  that  as  good  aulhoriLy  ?    A.  I  do  not  know  the  author  of  the  article  in  ' 
question — whether  ik  is  attributed  to  Dr.  M'lspratt  or  to  the  German  editor,  Kerl.      I  can 
only  aay  that  U  is  a  difference  of  opini(jn  between  many  uuthoritles,  and  that  this  statement 
is  at  variance  with  tUe  current  literature  of  English  givs  engineer?. 

Q.  From  the  same  author  and  vohime,  page  1523,  is  the  statcraenL  Dial  Prof.  Cbaadlet 
will  reaJ,  entitled  "PurifiLation  with  iron  ore;  " 

"  This  ore  la  often  cheaper  or  more  easily  ohtainctl  than  Lamlng's  mixture,  and  is  ro- 
gcneratcU  at  Itrsl  hIowvt  and  afterward  more  rapidly.  At  the  new  city  gas-works  in  Berlin, 
the  ore  oUltilnod  in  Upper  Silesia  i-*  employed.  In  the  gas-works  nt  Qonover  the  fine  pul- 
verized ore  of  Lunenberg  mixed  with  spent  tan  and  refuse  dye-wood  is  employed," 

Do  you  regard  that  stiitcment  as  authorltnlive  ?  A.  I  regard  It  in  the  same  light  as 
the  other  statement  by  the  snme  author.  It  is  an  illu.-itrfltion  of  the  difference  of  opinion 
ih.it  competent  authorities  entertain  iviiJi  regard  to  ihe  same  D»cthod. 

Q.  Do  you  reeognin;  '*  Wagner^s  Chemical  Technology  "  as  good  authority  ?     A.  I  do. 

Q.  At  page  099  of  thf^t  work  It  is  stated  that,  "much  more  important  than  all  the  previ- 
ous methods  of  purificAtion  and  really  establishing  on  era,  is  the  process  uf  R,  Laming  in 
1847." 
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Q.  Do  yoa  regard  Dloxam  as  good  natlioriiy  ?     A.  He  U  a  good  eheniisL 

Q.  Id  his  Cheroutry,  at  page  460,  referring  to  Laining's  procc«f ,  be  says :  "  A  great  many 
other  metbodfl  have  been  dcvUcd  for  tbe  purification  of  gaa  from  sulpburi'tt^  hydrogen^  but 
oonc  appear  to  be  so  efficacious  and  economical  as  that  which  consists  in  poking  the  gae 
orcr  a  mixture  of  sulphate  of  iron  (greeu  vitriol  or  copperas),  slacked  lime,  and  sawdtut, 
which  latter  \a  employed  to  prercnt  the  otiicr  materials  from  caking  together.  The  limo  de- 
compose*  the  sutptiate  of  iron,  funning  sulphate  of  lime  and  hrdratcd  oxide  of  iron.*^  Would 
you  agree  with  that  statement?  A.  So  fur  as  I  know,  the  Btntement  is  correct.  I  mean,  of 
cours-o,  in  that  answer  that  it  is  a  correct  atntcment  of  Laming's  process,  so  far  as  I  under- 
i^tumJ  it.  I  do  not  necessarily  gire  In  my  adhesloa  to  tho  infcreaco  which  he  draws 
from  it. 

Q.  In  Wagner's  "  Year  Book  of  Chemical  Technology,"  vol.  ix.,  page  713,  it  Is  stated  In 
regard  to  the  cheapness  of  the  lime  process.  He  simply  sutes  that  the  expense  of  purifica- 
ttun  is  reduced  to  nothing  by  virtue  of  the  value  of  the  sulpbnr  which  is  extracted  from  the 
foul  oxide,  liave  you  atiy  reoiion  to  doubt  that  statement  f  A.  1  have  no  reusou  to 
doubt  the  statement,  though  I  have  n^rcr  seen  that  statement  confirmed  elsewhere.  It  has 
often  been  mentioned,  ai  an  advantage  of  the  iron  process,  that  tho  sulphur  could  be  ex- 
tracted from  it. 

Q.  In  Buwditch's  work  ou  the  use  ofooal-gaa,  London  edition,  1867,  at  pages  19,  20,  and 
21,  arc  the  following  statements  : 

"  About  ibis  dute  the  use  of  gas  was  increasing  very  rapidly  "  (that  nas  in  lS-t4,  the  date 
referred  to),  "  the  gas  companies  in  London,  and  in  some  of  tho  krge  towns,  were  sadly 
encum^>ered  with  and  troubled  aljout  tlie  liicc-refuse  which  arose  A-om  purifying  their  gas. 
Purified,  tbegas  mu.%t  be.  Sanitary  regulations  roost  properly  prevent  thcrunningufbluc  Billy 
—wet-time  refuse— -into  streams  and  rivers,  and  in  some  cnses  prohibited  the  carting  away, 
from  gas-works,  of  dry-lime  refuse  during  the  daytime.  Matters  seemed  to  be  approaching 
a  crisis,  « hen,  in  1849,  Mr.  Hills  came  to  the  rescue  and  introduced  hydrous  sesquioxide 
of  iron  as  a  purifying  agent  instead  of  lime.  ■  •  * 

"  When  a  certain  quantity  of  sulphur  lixs  been  set  free  in  a  mass  of  oxide  of  iron  it  be* 
corned  ui^lcss — not  because  Its  chemical  affinity  for  sulphuretted  hydrogen  is  destroyed  or 
even  le95cued,  or  because  the  ore  has  lost  the  power  to  restore  it  when  it  is  foul,  but  bccdu^ 
it  U  cl(^ed  with  inert  sulphur.  Mr.  Illlls  further  showed  that  when  thus  useless  as  a  pnri- 
^iDg  agent  the  oxide  yet  had  a  value,  for  the  accumulated  sulphur  could  be  converted  into 
solphurio  odd,  and  for  this  purpose  tho  oxide  was  worth  what  It  cost  at  fir:<>t,  and  in  some 
cases  1  believe  even  more.  This  was  an  enormous  boon  to  urban  gas  companies.  It  de- 
livered them  from  a  great  difficulty  in  reference  to  the  foul  lime,  and  taught  them  how  to 
free  their  gas  from  sulphuretted  hydrogen,  without  any  cost  for  mateful  to  do  so.  •  •  • 

"  The  use  of  lime  at\er  the  oxide  would  remove  the  carbonic  ncid  from  gas,  and  need  not 
produce  any  nuisnnce  or  involve  more  than  a  nominal  cost,  a.s  the  lime  miglit  be  fit  for  use 
for  the  removal  of  carbonic  acid  over  and  over  again.  The  evolution  of  the  iickening  vapors 
emitted  by  foul  oxide  need  not  W  a  serious  annoyance,  as  the  0Kidc,can  be  revivified  in  the 
purifieni  themselves,  or  in  a  building  whence  all  effluvia  con  bu  carried  tlirougli  fires  into  the 
atmosphere,  ao  as  to  be  harmless."  Do  you  Agree  with  the  statement  read  ?  A.  I  accept 
Ur.  Bowditch'is  statement  of  the  iron  process  as  an  exhibit  of  Its  claim«,  but  I  Abservc  that 
ho  recognises  the  noisome  exhalations  which  the  iron  gives  forth,  and  suggests  a  method 
for  thi?ir  removal  which  is  essentially  the  same  thing  wlilch  has  been  rccommecded  already 
for  removing  the  similar  nuisance  from  lime — a  method  of  ventilation  which  was  tried  here  in 
the  Manhattan  Company,  and  blew  up  the  chimney  which  they  built  for  the  purpose,  and 
dcfrtroyed  considerable  property. 

Q.  In  the  "  Manual  of  Elementary  Chemistry,"  by  George Fowncs,  late  Profci^sor  of  Practi- 
cal Chemistry  in  University  College,  London — tlie  London  edition  of  1868,  edited  hy  II.  Bcnce 
Jones,  and  Henry  Watte — at  page  180,  he  says  :  *'  The  use  of  lime,  however,  has  been  almost 
superseded  by  that  of  a  mixture  of  sawdust  and  iron  oxide."  Do  you  agree  with  that  state- 
ment ?  A.  I  do.  That  is  an  historical  ctatemeat  of  the  condition  of  the  art  in  Gn»t  Briiain 
and  Europe. 
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>0)fiOA-l|MOKDl»  ProfcAsor  B.  D.  Hapotber,  H.  D.,  hi  a  good  Authoritj  upon  m 

Q.  In  his  Icctiirp  upon  piililio  health,  Dublin  edition  of  1SS7,  at  p&gc^  53,  54,  aud  65,  ftr« 
the  followiag  Bt»t«uu'ntj< :  '*  la  both  the  pLs-norks  the  tuodu  of  purification  bad  beva  by  the 
wc^liIne  process,  and  the  resuhinj;rt*fu9c?rn«conTeyod  into  open  tanka  for  the  purpose  ofaJlow- 
iug  the  undtswWcd  time  to  settle  from  it.  This  lime  wu  aflcrwnrd  used  us  luting  for  the 
retorts,  and  the  irater  is  pumped  under  the  furoaoffi,  where  it  is  consumed.  At  the  open  part 
of  the  scvrers  in  Benson  Street,  which  has  been  recently  corcrcd  in,  about  thirty  ysrds  fron 
where  the  boy  was  suffocated  in  July,  1864,  this  refu!*e-wntcr  might  have  bt^n  often  seen.  I 
believed  ihut  sulphuretted  bvdrogen  ewaped  from  the  tanks  while  the  refuse  was  exposed  to 
tlic  air,  from  the  luting  of  the  rctorta,  and  from  the  water  while  being  dried  upon  the  fumace- 
pons,  and  I  am  eonrinced  that  such  escape  was  most  injurious  to  the  bcoJlh  of  the  workmca 
and  surroundbir  popuhition.  My  opinion  was  painfully  verified  by  the  auffooatJOD  of  three 
men  by  sulphuretted  hydrogen,  in  a  pit  dug  on  the  premises  of  the  Alliance  works,  in  Sep> 
tcmber,  1865.  The  lifue>rcfuse  must  have  pcroohilod  from  the  tanks  into  the  ^urroondio^ 
earth.  Unwitling  that  so  great,  and  lu  the  beginning  90  espcnsivc,  a  change  should  be  urged 
upon  the  companies,  without  my  opinion  being  supporter]  by  London  and  other  authoritlM,  I 
wrote  to  the  Medical  Officers  of  Health  of  niao  English  districts.  All  condemned  the  lime 
process,  and  approved  of  the  iron  process,  except  one  eminent  chemist,  who  stated  that  with 
proper  precaution  the  wct-Umo  process  need  not  be  a  nuisance,  injurious  to  bcalUi.  I 
also  eonjtulted  several  eminent  gas  engineers,  and  quoted  authorities  such  as  *  MtupnUl's 
Chcmifitry,*  *  Barlow's  Chemistry  of  Ga^-Lighting,*  'Hughes's  Treatise  on  Ga«-worka,*  aod 
thui  produced  much  evidence  upon  the  noxious  character  of  t!)e  wcl-lime  process  in  a  popo- 
lous  town.  In  order  (0  detcmilne  the  matter  by  personal  inquiry,  the  corporation  commla- 
rioued  me  to  examine  the  works  in  Lon<lou  and  other  English  towns,  during  October,  19S(\ 
and  I  accordingly  visited  the  London,  City  of  London.  Phtpntx,  Equitable  Chartered,  Impe- 
rial, York,  and  Scarboro  works,  an*]  ascertaiue^l  that  in  all  the  lime  process  had  Xteea  foond 
t'}  produce  nuisance,  and  that,  tberufure,  the  oxide-of-iran  process  had  been  substituted.  *  "  * 
The  only  company  which  we  now  have  has  entered  into  a  contract  for  the  erection  ofpurv 
fying  chambers  by  the  iron  process,  daring  summer,  when  alone  extensive  changes  can  be 
made  In  gas-works,  and  they  wilt  be  in  action  immediately/* 

Q.  Do  you  accept  these  statements  as  Authoritative  ?  A.  I  understand  these  Btatcsneiita 
as  applicable  in  the  instances  vUed  at^oul  the  wet-lime  process.  I  do  not  nn>Ier6laiid  ib»i 
the  wet-lltoe  process  la  on  trial  here.  Xobody  propoaeU  to  Introduce  thai.  It  ia  not  tifed  la 
more  than  two  or  three  companies  in  the  United  States,  as  I  have  before  stated  ;  and  il  is, 
where  the  blue  Billy  counoi  be  disponed  of  at  once  into  the  ocean,  an  unqueslioBable  Dui- 
aancc. 

Q.  Would  not  the  fad,  that  the  authorities  t<pokcn  of  by  this  author  introduced  the  ifM 
process  in  preference  to  the  dry-lime  process,  go  to  show  that  they  did  not  deem  the  dry^ne 
proce«s  as  furnifchlng  the  remedies  f  A.  They  have  been  compelled  by  the  rounicipal  re^ula- 
Uuns  to  introduce  the  iron  process  into  most  of  the  towns  of  Enghind.  It  is  not  from  cboiccv 
but  from  necessity,  as  I  understand,  that  this  change  bos  been  effected  in  the  majority  of  Ae 
cases. 

Q.  Wha'l  aatfaority  have  yon  for  stating  that  the  Metropolitan  Company  uae  BogbeailtMl 
in  the  manufacture  of  their  gas  f  A.  1  Siw  the  coal  there,  and  obUincd  a  portion  of  die 
coal  there  fur  my  own  u^e. 

Q.  Was  not  that  temporarily  used  ?  A.  I  only  mentioned  Boghead  as  one  of  the  enrich- 
ing coals  that  they  usctl. 

Q.  The  inference  might  have  been  that  they  were  in  the  habit  of  ufing  "  Boghead.**  A. 
Tlicy  used,  I  said,  cither  "  Boghead,"  or  "  Wigan,"  or  *'  Lcsmahagti,"  or  some  other  wth- 
accredited  canncl-coal.  All  those  I  saw  there  and  could  speak  of  from  my  own  koowlci%e. 
That  is  my  authority — my  own  personal  observation. 

Q.  U  your  opinion,  that  the  gafes  eroUod  from  refuse  Ume  employed  in  the  purification 
of  gas  are  harmless,  based  upon  actual  knowledge  of  the  effect  of  these  gases  upon  ihe  blood  f 
A.  It  is  based  upon  an  actual  knowledge  of  the  ciTeci  of  these  gases  upon  living  meo — lunoMl. 
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beings—in  the  Ticlaity  of  the  gns-workei,  and  Ihrough  a  long  course  of  obserrntion.  I  have 
never  made  &njr  experiments  as  to  the  effect  of  ibc  introduction  of  ibis  gas  into  the  arteikl 
or  renoDit  flvfltcm  of  tn:in.  1  believe  my  npinion  of  that  aubjcct  was  fully  expTOA.«ed  on  the 
occaFion  of  our  lii^t  interriew  in  answer  to  a  question  which  llie  learned  cotm^el  addressed  to 
me,  in  rctipecl  to  Dr.  Ure's  testimony  in  regard  to  parties  Iwing  euffocnted  in  a  pit. 

Q.  You  spoke  of  thorn  as  being  drowned  in  the  gases  f    A.  Yea,  sir. 

Q.  Iloir  far  from  the  gas  may  sulphide  of  ammonium  be  floated  before  it  becomes  so 
transformed  as  not  to  be  perceptible  to  BmoU  ?    A.  No  very  considerable  distance. 

Q.  It  would. vary,  I  suppoftc,  with  tlie  varying  conditions  of  the  atmosphere  ?  A.  Cora 
paroil  with  the  distance  to  which  the  heavy  and  perviatent  odors  of  the  hydrocarbons  are 
floatcl,  to  which  just  objection  is  made  on  the  score  of  offuncn. 

Zledireci  examlaaiion  by  JuJge  Van  Vorst: 

Q.  I  would  like  to  ask  you  whether  the  process  cnlled  the  Laming  process  is  in  use  in  the 
Unitetl  States  ?  A.  Not  to  my  knowledge.  The  only  gas-works  that  to  my  knowledge  ccr 
tainly  is  employing  an  iron  process  is  ihat  one  which  has  been  ro  often  irentionpd  in  the  city 
of  New  York,  and  they  do  not  employ  Lamlng^s  process,  but  a  motlification  of  the  English  or 
Kuroftean  iron  process,  in  which,  as  already  explained,  a  variety  of  bc^-ore  or  ^esquioxidc  of 
inm  id  mingled  with  a  certain  proportion  of  iron  turning?,  the  whole  mass  drenched  with 
ammnnifl-wAter,  and  mingled  with  charcoal  and  exposed  to  the  atmosphere  aflcr  oxidation, 
for  the  purpose  of  revivification. 

Q.  You  know  nothing  about  Laming'.^)  process  except  as  you  have  rend  of  it  in  go*  litera 
ture  f  A,  I  have  never  had  the  opportunity  to  etuJy  Laming's  process,  and  know  it  only  by 
reading. 

Q.  Do  you  know  by  reading  whether  it  is  adopted  in  Europe  to  any  extent  ?  A.  I  believe 
it  to  he  adopted  to  a  considerable  extent  in  some  parU  of  Europe. 

Q.  In  some  parts  of  Europe,  Professor  Silliman,  do  yon  know  any  thing  of  what  tlic  advan 
tages  or  diaadrnntages  of  it  arc,  as  compared  with  the  dry-lime  process.  A.  I  believe  I  Imve 
already  pretty  fully  stated  my  opinion  upon  that  ftubject  in  the  direct  testimony,  and  also  in 
the  cross-examination. 

Q.  Now,  with  regard  to  the  woUime  proccsa  of  which  you  have  spoken — that  you  say  Is 
in  use  in  Boston?     A.  In  Boston,  and  in  use  In  Providence. 

Q.  Do  you  know  whctlicr  it  is  in  nso  in  any  other  part  of  tlte  country?  A.  I  do  not 
Icnow  it  to  be  in  nse  el^owhere  than  in  those  two  places. 

Q.  In  your  opinion  the  fouled  lime,  unless  it  may  l>o  removed  by  being  oast  into  the  ocean 
at  OQce,  is  a  decided  nuisance?    A.  It  is  a  very  decided  cau«o  of  offoncc. 

Q.  How  would  it  compare  with  the  dry  lime  in  that  respect  ?  A.  In  that  regard,  It  is 
more  oflensivc  than  dry  lime.  It  does  not  present  the  same  opportunity  for  i^emoval.  Tills 
fouled  lime  must  be  removed  in  close  vessels  of  some  kind,  or,  if  saflfcred  to  remain  In  sew- 
ers, or  in  streams,  it  would  become  a  very  just  cause  of  offence. 

Q.  You  stated  that  the  ventilation  of  the  oxide  of  iron  in  the  boxes  destroyed  the  boxes? 
A.  That  is  a  stalemrnt  which  has  been  very  frequently  quoted  in  my  direct  testimony, 

Q.  If  it  cuuld  be  ventilated  in  the  boxes,  the  noisome  odors  of  which  you  liave  spoken 
might  be  avoided  ?  A.  Undoubtedly,  if  a  arstem  of  ventilation  could  be  adopted,  which 
would  prevent  the  too  liigh  (empcraltire,  I  sec  no  objections. 

Q.  You  say  there  had  been  nu  experiment,  as  you  understood — something  toward  ven- 
tiluting  it  in  the  boxes — tried  by  the  Manhattan  Company  with  regard  to  the  lime  ?  A.  Yes, 
in  the  case  of  lime. 

Q.  Did  they  not  attempt  to  ventilate  the  lime  there  in  the  boxes?  A.  The  rase  to  which 
I  a^uded  is  this:  They  altempteil  to  adopt  substantially  what  is  known  as  thu  Palmer  pro> 
owa  of  ventilation,  which  consisted  in  expelling  the  nlr  nblch  had  been  drawn  through  from 
the  boxes,  enrrying  with  !e  the  offensive  odors  into  the  bottom  of  the  stack  or  chimnry  pro- 
vided for  that  purpose,  with  the  expectation  of  burning  it  in  that  slack ;  but  the  rc;sult  was 
an  explosion,  resulting  from  the  mingling  of  the  gas  and  the  atmospheric  air,  which  de- 
stroyed the  suck,  and  blew  the  cuginacr  out  of  the  window  and  damaged  property  to  a  con- 
siderable extent 
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Q.  An<1,  flub!4oqtionl]y  to  that,  thcr  \uiV(*  mAd«  ftilditional  iinprovcmcnti  ?  A.  They  hare 
ailopte'l  an  ontirvl/  diOereut  method  of  vcnlilaUoo,  which  htm  already  been  explained  in  the 
previous  testimony. 

Q.  Xow,  do  you  know  whether  that  mcOiod  of  rcntUation  of  the  fouled  lime  adopted  by 
the  Manhnttan  Company,  of  whicli  you  have  ypokoD  In  terms  of  coremendatioa,  prermOtf  any- 
where id»e  in  llic  dated  State*  or  in  Europe?  A.  I  urn  nut  awaru  that  has  been  adopted 
anywhere  else  in  the  mode  iL  has  been  adopted  there. 

Q.  Do  you  regard  that,  then,  on  the  part  of  ttie  Manhattan  Compooy  aa  aD  expcrimcnl? 
A.  I  regarded  it  as  a  sueees^ful  experiment. 

Q.  But  na  an  experiment  nevertheless  ?     A.  It  x*  an  exporitucut  of  tlkeir  own  introduc- 
tion.   I  do  not  regard  it  as  an  experiment,  if  that  Implies  a  doubt  of  ita  aueceaa. 
Q.  Would  you  regard  that  as  an  improreuient  *     A,  Yes,  sir. 

Q.  Do  you  know  whether  it  is  or  is  not  the  subject  of  a  patent  ?  A.  I  do  not  know  tay 
thin;;  about  it. 

Q.  How  late  ts  it  that  that  method  of  Tentilation  of  the  fouled  Ume  in  the  llanh*Uan 
Company  has  been  oommunicatol  to  the  public,  to  your  knowledge?  A.  It  has  been  well 
understood  among  gas  engineers  nnd  per.ious  interested  in  goa  puri6cation  for  more  than  a 
year  that  the  Manhiittiin  Company  had  nchiered  a  success  Id  that  direction. 

Q.  But  the  details  of  it  were  not  known  ?  A.  I  think  not.  So  far  a^  I  know  about  tbia, 
ttiere  ha^  been  no  detailed  description  of  the  method  or  ita  operation,  aa  of  autliotity. 

Q.  It  has  not  made  its  way  into  the  literature  of  the  art,  oi  far  as  you  know  *  It  has  not 
entered  into  the  fras  literature  of  the  dny  ?  A.  It  is  not  to  be  found,  iis  far  as  I  know,  in  any 
of  the  gaa  literature  of  the  dav ;  I  think  the  description,  which  we  have  given  in  this  diseua- 
«ion  here,  was  the  firfit  which  eamo  before  the  public  bi  a  formal  manner. 

Q.  When  did  you  see  it  first  yourself?  '  A.  I  first  aaw  it  some  time  during  last  sumiser, 
perhap<)  It  might  hare  been  in  June. 

Q.  Then  you  Arst  ri^ited  the  works — first  heeame  acquainted  with  tlie  fact  that  they  bod 
thia  method  ?  A,  1  hare  been  in  the  habit  of  vi^iiiug  the  .Manhattan  Worki  for  a  p^at 
many  yeara,  but  I  rii^l'.ed  them  for  a  knowledge  of  the  new  system  of  ventilation  Uai  auoi* 
mer;  and  more  recently  I  have  viitited  them  ngaiu. 

Q.  At  that  time  it  was  regarded  by  them  as  a  success  *  A.  Tes,  sir.  The  cnginev 
spoke  of  it  to  me  as  bviug  an  experiment  at  the  time. 

Q.  But  subsequent  experience  hati  proved  It  to  be  meuiurably  sueccsaful  ?  A.  Tea,  dr.. 
Tbcy  are  so  well  eatUSe'I  with  it,  ttint  one  of  the  officers  told  me  last  week,  they  contemplate 
the  coming  season  to  erect  new  sheds  to  cover  the  necessary  revivifying  boxes. 

Q.  Tliey  produce  raucti  more  j^ns  in  the  Manhattan  CompAny  than  ihey  do  In  the  Uetro- 
politan  Company  *     A.  I  think  four  or  five  timc^  as  much. 

Q.  And  use  four  or  fire  times  os  much  lime  for  purification  *    A.  Ye*,  sir. 
Q.  Wliatcver  there  is  oflfcnsive  aliout  the  manufacture  of  gas — if  tliere  is  any  thing  oflcn- 
aire  about  efTete  lime — it  would  be  magnified  at  the  Manhattan  Works?     A.  Yes,  sir.     My 
recollection  is  that  they  consume  one  bushel  of  Ume  to  every  3,600  or  3,70()  cubic  feet  of 
gas,  and  thut  the  dully  make  of  gas  is  5,000,000  cubic  feet. 

Q.  The  oxide  of  iron  at  tlie  New  York  Works  was,  you  say,  on  the  floor.    A.  Yes. 
Q.  It  WX4  not  ventilated  in  the  boxes  ?     A.  No,  sir, 

Q.  And  whatever  was  objectionable  in  regard  to  Its  cininations  and  exhalations  went 
into  the  atmoiiphere?    A.  Of  course. 

Q.  Of  whatever  characlcry    A.  Yes,  sir. 

Q.  A»  yon  went  ther?  for  the  purpose  of  re^rding  the  process  in  ita  economical  bear- 
ing, you  were  not  sufficiently  infomied  as  to  tlint  *    A.  Ko,  i^ir. 

Q.  You  have  been  hiquircd  of  by  Colonel  Hastings,  as  to  the  article  of  William  Odling,. 
Professor  of  Chemiitry  at  Guy's  Hospital,  and  the  article  has  been  put  into  your  hands  for 
examination.  Now,  sir,  will  you  pK'n.tc  to  slate  In  what  regard,  if  any,  you  differ  from  Prof, 
Odling  in  regard  to  that  method  y  A.  Dr.  Odling  hua  rehearsed  with  great  detail  the  whoW 
mAtter  of  tlio  chemistry  eonneeled  with  the  eombusliou  of  gas  in  hooi^es,  on  the  uceusiou  of 
the  recent  meeting  of  the  Metropolitan  Association  of  HeJicnt  Officers  of  Health. 
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Q.  Haw  reci^nt,  professor  ?    A.  At  a  nieeiing  of  tbc  Board  of  Hoilth  licid  iu  Flcel  Street, 
Lonrlon,  In  Januftry  of  this  ycflr,  ai  I  umierstund. 

Q.  Subsequenl  to  Oie  nrticle  (to  which  your  nttoiition  ha*  been  called)  of  his,  July,  1839  Y 
A.  That  irticlc  was  the  substAnco  of  an  addre^a  which  be  garc  before  the  British  Assocla 
lion  of  Ga<i  Knpineers.     This  is  suhstanliully  the  sarac  as  the  former  Icctare,  but  i«  i«oniu- 
whut  more  in  detail^  as  it  ia  in  print,  particularly  the  consideration  of  ques>tioug  counoctcd 
with  the  consmmption  of  gas  in  houses  relative  to  domestic  use.     With  his  custoiuory  elear- 
ncss  and  exaetnesa  of  statement,  Dr.  Odling,  in  this  very  inlerc£ttng  communicaiion,  which 
extends  over  fire  coluiriua  of  the  Otu-Li^ht  Journal^  j(oes  niiuutely  into  the  oouitidermtiuii 
of  «U  the  important  questions  ruded  by  the  mibjoct  of  discussion,  and,  among  othcrif,  he 
reheoraes  what  has  been  before  quoted  with  respect  to  the  umouut  of  sulphur  which  is  con- 
tained in  gas  ;  and,  following  this  communication  is  n  discussion  of  ihc  points  of  the  lecture, 
in  which   Dr.  Letheby,  Mr.  llawksley,  Mr.  Kindlay,  and  other?,  tools  part.     Dr.  Letbeby, 
whotio  nnmc  Is  even  nior><  intimately  aiisntialed  with  the  subject  of  gas  cbemiacry  than  ia 
that  of  Dr.  Odling.  and  who  is  tbc  gentleman  to  whom  we  arc  indebted  for  some  of  our  most 
important  methods  of  analysis  in  gns  chemistry,  takes  exception  to  the  remarks  of  Dr, 
Odling,  in  respect  to  the  importance  of  the  sulphur  prmhict  resulting  from  the  combustion 
of  gas,  meaning  thereby,  of  courie,  the  products  of  sulphuroas  and  tiulpburic  ucida,  which 
are  evolved  hi  its  combustion.     With  your  permission,  I  will  submit  a  few  of  Dr.  Lethcby's 
remarks  In  detail.     In  the  Journal  of  Oat-Ltphtinr/,  London,  February  2,  18C9,  page  83, 
be  9Kya :  "And  now,  I  am  desirous  of  making  a  few  remarks  on  the  effects  of  sulphur  in 
eottl-gas.     Dr.  Odling  has  directed  your  attention  to  this  mrater  from  a  statistlcjil  point  of 
▼lew,  and  has  shown  you  how,  by  a  mathemutioal  prooe*!»,  the  amount  of  sulphur-acids  in 
the  products  of  burning  gas  may  be  reduced  to  a  vanishing  point,  and  that,  therefore,  they 
murt  be  insignificant  and  wholly  harmless;  but  I  will  ask  you  to  look  at  the  subject  from 
another  point  of  view,  ond  to  cssmtno  It  in  the  light  of  facts  as  well  as  of  Ggures.    About 
fifteen  or  twenty  years  ago,  when  I  began  to  Inquire  into  this  matter,  I  was  struck  with 
a  circumstance  which  is  now,  as  it  was  then,  very  remarkable — namely,  that,  wherever  ghs 
U  burned  continuously,  and  In  largo  quantity,  it  causes  a  rapid  destruction  of  teittle  fabrics, 
with  A  very  acid  condition  of  them.     This  is  notably  so  in  our  public  libraries,  and  in  ware 
houses  and  shop.     1  obtuined  so  many  striking  proofs  of  this,  especially  from  the  IHiraiics 
of  the  Athemciim  Club-hou^e,  the  London  IiisUtutlon,  the  College  of  Surgeons,  and  else- 
where, that  I  made  them  the  subject  of  a  special  report  to  the  city  authorities  in  1804,  and 
here  you  will  sec  the  s^Kcimens  of  covers  of  books  which  were  furuighed  lo  me  at  that  time. 
If  you  apply  »  piece  of  the  leather  to  your  tongue,  you  will  taste  its  acidity,  nnd  if  it  be 
treated  with  water  or  spirit  of  wine,  and  tested  with  a  solution  of  baryta,  it  will  be  found 
that  the  acid  is  sulphuric  acid.     These  effects  were  utiservcd  many  years  ago,  in  the  library 
of  the  Athenieum  Club-house,  and  they  were  gruwing  to  he  so  seriuus  that  the  managers 
requested  a  commission  of  chenii.^ts,  including  Dr.  I*rout,  Mr.  Aiken,  and  other«,  to  inquire 
bilo  It,  and  I  have  before  roc  a  copy  of  iheir  report  on  tbc  subject     It  U  lo  the  cflect  that 
the  mbchief  is  clearly  due  to  the  presence  of  sulphuric  acid,  which  had  come  from  the 
burning  gas ;  and  they  stute  that  the  mischief  will  continue  as  'long  as  gas  is  used  in  the 
library  without  proper  ventilation.     Mr.  Faraday  thereupon  designed  the  systeru  of  venLilu 
tion,  which  U  still  used  in  the  library.     Ad  to  the  cfTects  of  the  products  of  burning  gas  on 
shop-goods,  they  are  notorious,  for  such  goods  are  regularly  disponed  of  as  damaged  or  gassy 
things.     It  hfls  been  remarked,  too,  that  plants  are  quickly  killed  by  the  products  of  burn- 
ing gas,  for  they  arc  peculiarly  susceptible  of  injury  from  the  presence  of  sulphurous  acid 
in  the  nlr;  according  lo  Drs.  Cbristiscn  and  Farmer,  as  little  as  one  part  in  10,000  of  air 
wrill  kill  plants  in  less  than  twenty-four  hours.     And  you  cannot  use  gas  in  a  conservatory, 
cither  for  heating  or  for  Illuminating  purposcii,  unless  the  products  of  combustion  are  entirely 
removed.     Dr.  Chrlstlson  baa  written  lo  me  very  strongly  on  this  subject ;  and  he  attributed 
the  absence  of  flowers  and  plants  from  the  rooms  of  Edbiburgh  to  the  circumstance  that 
,gas  is  universally  used  in  them.     Advancing  a  step  further  in  my  inquiries,  I  ascertained 
that  the  water  produced  by  burning  gas,  coUeet  it  bow  you  will,  is  always  acid,  and  will  rot 
leather,  paper,  cotton,  and  linen.    Here  are  specimens  of , such  liuuee,  which  have  been 
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dipped  iu  the  condensed  liquid  products  of  gas  corabualion,  and  you  will  obserre  tbat  tb«T 
are  aa  rotten  oa  tinder.  Lastly,  I  contrkod  a  pUn  nhcrcby  the  oniotint  of  Eulphur  iu  coal- 
gas  could  be  estimated.  I  had  tbought  thut  the  instrument  waa  sufficiently  well  known,  and 
the  rationale  of  its  action  thoroughiT  undoratood  ;  but  the  iDstniment,  which  Dr.  Odling  has 
placo<t  upon  tlie  table,  and  has  described  to  tou  as  my  in<;ciiious  conlrirancCf  is  so  diflereDt 
in  all  ilA  G^icntiol  particulars  fi'om  my  on-n  iustrument,  that  I  disown  it,  and  c&ll  H  an  id* 
genious  perversion  of  the  apparutug  wliich  bcaia  my  name.  I  know  from  experience  that 
such  an  inatrument  will  not  discover  half  the  sulpbur  that  is  really  present  in  coal-gna ;  and 
I  have  no  doubt  that  the  discrepauciofs  which  hare  lately  been  referred  to  by  writent  ou  llw 
subject,  have  been  occasioned  by  the  use  of  such  an  instrument  m  is  now  upon  the  tabic 
The  particulars  of  my  iostrumcut,  the  iiicasuremeats  of  the  several  parts  of  it,  and  the  a>ode 
of  using  it,  arc  fully  described  in  Mr.  Sugg's  book  on  gan  manipiilalion,  and.  if  it  be  ni<^  m 
a  proper  manner,  it  will  discorer  nil  the  sulphur  of  the  gas;  sud  thus  it  will  1k>  found  that 
iho  amount  of  sulphur  may  reach  to  from  thirty  to  forty  gi-ains  per  one  hundred  cubic  feel 
of  gas.  If  tlie  presence  of  sulphur  iu  such  quanUty  in  eOal-gas  was  an  uuaroidable  oecc»- 
sity,  and  could  not  be  reduced  by  any  reasonable  process  of  maunfaotnre  or  purification,  it 
would  be  folly  to  complain  of  it,  other  than  to  show  the  necessity  for  good  ventilation  where 
g:ts  is  burned ;  but  tins  U  not  the  case,  for  there  are  proec&5M»s  of  purification  which  will  easily 
dimluiah  the  uuiouut  of  t>til|>hur  to  less  than  half  tlie  ui^ual  quantity.  Mr,  HawlteleT,  whose 
presence  this  evening  will,  1  hcpe,  be  useful  to  ua,  by  his  giving  us  the  result  of  bis  Urge 
experience  \u  this  motter,  bus  shown  that,  by  cri[>Iously  washing  raw  gas  with  ommontacal 
liquor,  it  is  possible  to  remove  a  lorgc  propurlioii  of  the  sulphur  ooinpounthi  of  gas  without 
injuring  iu  tliu  stlghteeit  degree  its  illunitnating  puwcr.  After  this  treatment  the  gns  should 
be  ilcprivcd  of  its  sulphuretted  hydrogen  by  means  of  hydrntcd  oxide  of  iron,  aod  then, 
while  a  little  ammonia  is  still  n-molntng  In  it,  it  should  be  further  purified  by  passing  It 
through  dry  lime,  which  is  the  srightly  moistened  hydrarc  of  lime.  In  this  way  the  ammo- 
niacal  liquor  is  strengthened  to  a  high  degree — it  being  rarely  lets  than  of  10  oz.  strength — 
by  the  absorption  of  ammonia  compounds,  and  hy  the  removal  of  sulphur  in  othoi*  form*  than 
that  of  sulphuretted  hydrogen.  The  hydratcd  oxide  of  iron  is  also  less  font  than  it  usually 
is,  and  is  cnpalile  of  revivification,  without  annoyance  ;  while  the  hydrate  of  lime  is  actually 
inoffensive,  for  it  contains  nothing  but  carbonic  acid,  sulphee^unogen,and  sulphur,  produced 
by  the  reaction  of  ammonia  on  bi.«ulphiile  of  carbon  in  lite  prr?ence  of  caustic  lime.  Sir. 
Hawkslcy  will  tell  you,  what  I  also  know  from  esperience,  thut  by  these  means  the  amount 
of  sulphur  iu  coal-gas  is  easily  ftud  certainly  reduced  lo  about  10  or  12  grains  per  100  eabie 
feet  of  gas.  It  is  eoi-y,  i\3  I  have  Mid,  to  meet  this  question  by  a  numerical  argument,  and 
to  show  tjy  ft  mathematical  process  of  reasotiing  that  the  amount  of  hulphnr  in  giu  may  be 
made  lo  vanbh  olmost  entirely ;  but  I  would  rather  examine  the  practical  or  experimental 
facts,  and  endeavor  to  remedy  what  is  omong  practical  men  an  acknowledged  cvU,  by  ap- 
plying those  remedies  which  are  clearly  within  our  reach.'' 

In  that  connection  I  desire  to  present  to  your  notice  a  quantity  of  sulphur  by  actual 
weight,  such  as  the  English  law  allowB,  vix.,  2m  grains  of  sulphur  to  each  luO  cubic  feet 
of  gas. 

[A  weighed  portion  of  20  grains  of  sulphur  was  here  offered  In  evidence,  and  package 
marked  "  Exhibit  B."] 

You  will  observe  chat  it  is  by  no  means  nn  insignificant  quantity  ri^rded  u  a  material 
substance.  I  may  say  that,  If  that  quantity  of  sulphur  were  suddenly  burned  in  an  atnMM- 
phere  no  larger  than  that  iu  au  ordinary  sitlmg-room,  the  air  of  the  room  would  be  insop- 
portuble.  But  it  is  worthy  to  he  rememl>cred  that  thut  quaiiltty  of  sulphur  is  actually  Mi 
at  lilxirty  in  the  form  of  sulphurous  celd  In  about  five  hours'  time  in  an  evening,  In  a  room 
which  is  lit  by  four  ordinary  gos-buniers  of  the  capacity  of  five  feet  each,  and  that  it  is  in 
evidence  from  Dr.  Lctheby  and  others,  that  the  gas  may  even  contain  80  or  40  grains  in  every 
100  cubic  feet.  It  is  always  to  be  reint-mhered  that  the  largest  product  in  bulk,  which  is  given 
off  in  the  burning  of  gas,  is  water,  In  the  form  of  watery  vapor;  and  that  this  watery  vapor 
take^  up  and  absolutely  retains  su1])hurons  acid,  and  re?ts  upon  the  windows,  upon  the 
paint,  and  upon  the  hangings,  If  there  are  any ;  and  upon  the  hooka  and  bindings  that  are  In 
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the  room,  Aud  thut  in  the  upper  portions  of  the  room  it  is  especially  noticeable,  oirlo;;'  to 
the  tcn^pemlurL*,  resulting  froDi  theconilmstioa  iind  the  irarmih  ui  the  room,  that  tlicsc  prod* 
uctc;  5re  mwl  abondiuit. 

In  this  connection  Ur.  Ilawkuler  remarked,  in  the  dUcussion  before  alluded  to»  that — 
"  He  WAS  ciubled  to  state  that-,  by  the  use  of  ammonUcal  liquors  for  the  purpose  of  Ka:*hing 
the  giLS  and  by  the  use  of  lime  in  the  process  of  puriflcatioD,  the  pulphur  could  be  ridiiced, 
without  an_v  eeiuiblc  depreciation  in  illuDiinating  power,  to  as  little  a»  tea  groins  in  one  hun- 
dred feet,  tliat  was  (o  gay  to  as  little  as  one  half  tlic  quantity  which  was  allowed  by  the 
act  of  Parltameni.  Now,  It  ml;:hc  be  said  that  this  wxi  not  wort!iy  the  alicntionof  profes- 
sional men  in  that  room.  It  was  Fold,  and  said  wtUi  some  truth,  that  tlio  gas  companies  had 
been  driven  away  from  the  use  of  a  rery  vtihiable  agent  by  perttons  who  complained  that 
the  uoe  of  lime  in  the  purification  of  ga«  was  a  nui:£anec.  They  had  consequently  bofn 
driven  to  vnqiloy  tlic  oiide  of  iron,  which  was  a  rery  imperfect  ngent  for  the  removal  of  some 
of  the  compounds ;  and  the  general  reeult  wns  tlmt,  in  order  to  free  onr  streets  from  the 
occasional  »mell  of  foul  lime,  we  put  sulphur  into  our  dwclling-houws.  Tie  did  not  Uiiuk  It 
was  any  improvement  in  a  social  ^coae  at  all,  and  U  was  alwiiys  desirable  to  ascertain 
whether,  in  effecting  changes  which  might  bo  proposed,  and  which  might  appear  to  be  bcnc- 
ficiiil,  we  were  not  producing  injurious  effects  In  another  direction.  However,  such  hnd  been 
tho  re:>ult^.  He  did  not  think,  with  regard  to  the  question  of  the  presence  of  ammonia,  thiil 
any  nolicc  whatever,  in  the  present  statu  of  the  mnnufacturc  of  ga5,  need  be  taken  of  that 
agent  The  quantity  was  so  small,  even  in  the  gas  which  was  tlie  worst  parifiod,  in  tho 
Bensc  of  tlic  removal  of  ammonia,  that  he  did  not  believe  ony  effect  at  all — any  appreciable 
offiKt— detrimental  or  otherwise,  would  arise,  and  he  would  say  this  with  regard  to  the  nU 
legsd  effect  of  gas  upon  books  and  furniture,  and  other  ariicle»  of  that  sort,  that,  although 
he  believed  tliere  had  been  a  considerable  effect  produced  when  gns  wus  very  much  more  puri- 
fied than  It  wofl  at  the  present  day,  yet  he  believed  (here  were  now  other  causes  operating  io 
produce  the  effect,  which  wurc  at  least  as  great  as  gas,  if  not  greater.  The  quantity  or  coal 
consumed  in  London  gave  off  more  than  6,000  tons  of  Rulphnr  into  the  utinojtphcre  every 
year,  and  bo  large  a  quantity  oh  that  must  in  itself  produce  a  very  Rcnsiblo  effect;  In  ftoint 
of  fact,  we  know  it.  But,  besides  that,  we  must  not  forget  the  iuflnenco  of  tcmpi-rature. 
With  a  largo  (luanlity  of  gaa  burnod  in  a  room,  near  the  celling,  unless  special  means  of 
ventilaticn  were  adopted,  the  tcmpcrolure  would  be  rery  high  indeed — so  high  that  it  would 
be  impossible  to  exist  In  it  for  many  minutes,  pcrbapa  not  for  one.  Well,  now,  tlittt  bad  a 
very  serious  effect  upon  books  and  furniture,  ond  he  atlrihuted  very  much  of  the  rottenness 
ofliooks — always  greater  on  the  higher  shelves  than  on  the  lower — to  that  cause.  He  be- 
lieved gas  !>iid  been  very  largely  discre<litod  in  consequence  of  nlher  influunoeSf  which  did 
not  proceed  fi-om  the  combustion  of  gas  ilscIC"  •  •  •  • 

**  Mr.  Findlay  soid  he  had  been  connected  with  two  of  the  largcfit  gas  companies  in  Lon 
don  for  sixteen  or  gevcntccn  yean*,  and  he  quite  agrec'l  with  tho  remarks  of  Mr.  Ilnwk.^ley 
about  the  us«  of  lime.  It  was  a  question  whether  they  ought  not  to  go  baek  to  the  old  prac 
tice.  It  was  well  known  that  there  was  no  better  process  of  purification  than  by  lucana  ul 
wet  lime,  or  dry  lime ;  it  must  always  be  a  nuisance  to  a  certain  extent" 

By  Mr.  Van  Von( : 

I  don't  know  whether  it  wa»  taken  down  or  not,  but  I  understood  you  to  say  in  youi 
croM-exaniiuation,  that  gas  in  London  was  not  consumed  in  tho  dwelling-houses  to  any 
thing  like  the  extent  that  it  is  consnmed  in  the  dwelltng-houscfl  in  this  country.  JL  Thut 
was  the  case  whoi  1  was  familiar  with  London  ;  and  it  in  not  to  this  day,  as  I  am  assoreil, 
Hteeraed  fashionable  to  hold  a  ball,  or  reception,  or  entertainment,  in  the  evening  with  gna 
The  bouses  arc  lit  then  with  wax.eandle«,  and  there  is  still  a  prejudice  in  London,  to  a  great 
extent,  agninst  the  use  of  gas  in  house?,  to  a  much  grcnter  extunt  than  is  kaown  in  this 
country. 

Q.  U  there  any  tiling  more  you  wish  to  say  ?  A.  I  think  the  subject  has  received  saffi. 
dent  ventihition  without  trespaseing  on  the  time  of  Ute  honorable  referee  any  farther. 

Hy  J/r.  //d«ftn<7«  ; 

Q.  U  not  the  quantity  of  sulphur  led  Id  the  goi  after  parificalion  very  largely  caused  by 
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tho  kiml  of  coaI  cmployeJ  in  the  manufacture  of  tbe  gas?  A.  Not  necesMril. 
amount  of  sulplitir  compounds  produceJ  U  directly  aa  the  anjoaat  of  sulphur  in  the  coal, 
Itut,  the  amount  of  sulphur  left  in  the  gas  depcndA  Inrgely  on  the  method  of  purificatiuo. 
If  tbe  gai)  ifl  impn)p*;r1y  parlficd,  of  course  the  amount  of  sulphur  it  contttins  njll  be  ^estlr 
increosc'il.  The  difficulties  nnd  the  coiit  of  pudflcation,  and  the  time  which  \a  coasntnutl  in 
tlic  act  of  purification,  nre  all  prctttlr  incroased  by  employing  a  coal  which,  in  the  tcthnical 
language  of  the  ooai-house,  is  dirty.  Dirty  gaa  h  likely  to  be  the  consequence.  There  are 
many  coals  which,  but  for  the  large  amount  of  eulptnir  they  cnnluiu,  would  be  rerr  desinu 
Lie  indeed  m  gas-coaU,  but  they  arc  iaadmisdihle,  from  the  reason  referred  to.  Thlf 
mark  U  true  of  mo^t  \ora  Scotin  coalSj  some  of  which  will  yield  as  high  as  four  and  a  h 
cubic  feet  of  g'as  of  excellent  illuminating  power,  but,  by  rcuaon  of  the  large  amount  of  aoK 
phur  which  the  coal  cotUnini*,  it  is  found  not  economical  or  profitable  to  employ  it.  I  l>e^  Icar 
in  this  connection,  n:?  you  huve  brought  the  subject  up,  to  call  your  attention  to  an  Impor- 
tant parrtj;mph  in  Cles?,  which  Dr.  Chandler  will  at  once  remember.  On  pajro  197,  be  states 
in  a  single  iiistunec  that  "  one  of  the  anomalous  rc^^ulbt  obtained  in  the  experiment " — alltHling 
to  experiment  made  by  Mr.  Palmer  and  Mr.  Ellison,  which  you  have  alroudy  quoted — *'  thai 
the  quantity  of  sulphur  present  in  the  cool  docs  not  bear  any  proportion  to  the  sulphor 
compounds  in  the  g.i^  produced  from  it.'' 

Q.  Other  thiui^s  being  equal,  would  not  a  coal,  containing  twenty  per  cent  of  salpbar, 
yield  a  gna  containing  more  F^itlpbur  prodncta  than  that  produced  from  a  eoal  containiogonly" 
ten  per  cent.  ?  A.  I  couceivu  that  the  answer  to  that  inquiry  is  properly  conrcyed  in  tar 
former  answer.  Thn  quantity  of  8nlpliur  prodiirtt  would  of  cour»e  be  in  proportion  to  the 
amount  of  aulphur  contained  in  the  coal,  hut  that  which  would  remain  in  the  gaa  would  not 
he  necessarily  greater.  In  this  paragraph  which  I  hiivc  just  quoted  i^  a  single  »eiitenc« 
perfectly  in  point:  *'  Thus  It  appearti  thai  tbe  gas  obtained  from  the  l>enain  coal,  from  the 
neighborhood  of  Valenciennes,  which  contains  •11.14}  puundti  of  aulphur  in  one  ton,  gare  a 
maximum  of  7.4^  grains  of  sulphur  per  100  cubic  feet^  while  the  gAs  from  Stavcly  coal,  con- 
taining 26  pound.'t  of  sulphur  in  one  ton,  yielded  ti  grains  of  aulphur  to  lOU  cubic  feet 
of  gaa/*  It  appears,  theaforc,  in  unswcr  to  your  <|ue!^lii>n,  lliat  there  it*  no  direct  ratio  be- 
tween the  amount  of  pu^phur  contained  in  the  coal  and  that  which  will  be  found  lu  tfaega»— 
that  the  coal  which  contains  a  Ica^  proportion  of  sulphur  as  an  original  conj^titocot,  than 
another  coal,  may  yield  a  gas  which  contains  less  sulphur  by  constitution  than  the  gas  pn>- 
duced  from  another  coal  ooutaiulag  a  larger  amount  of  sulphur, 

Adjourned  to  Saturday,  February  20th,  at  one  o'clock. 

TZSTIUO.NT   OF   PROF.    HE>'Ky    WIRT2. 

^ATraDAT,  FArvarjf  20»  1869. 

Prof.  Tlenry  Wurtt,  called  and  sworn  on  behalf  of  the  Metropolitan  Oas-Light  Companj ; 
examined  by  Judge  Van  Voral : 

Q.  Where  is  yoor  residence  •  A.  My  residence  is  in  Xow  Jersey ;  my  busioe«»  in  Xew 
Tork  City. 

Q.  What  id  your  Tocatton  and  profession  ?  A.  I  claim  to  be  a  ch«ui8( ;  call  mTself  ■ 
BcicntiQc  and  practical  chemical  expert. 

Q.  llow  long  have  you  studied  the  subject  of  chemistry  f  A,  About  twenty  yeara,  l&r^ 
more  or  less. 

Q.  With  what  institutions  hare  you  been  connected  in  the  practice  of  your  profearioa  aa 
a  chemist*  A.  I  was  at  one  time  in  Yale  Tollcge,  as  assi^tunt  to  Prof.  Sillinian,  In  what 
woA  called  the  ScientiEc  School  at  that  time,  at  Yale  C(»llegc  ;  I  was  Professor  of  Chemistry 
in  the  National  Medical  Collie  at  Washington;  Professor  of  Chemistry  In  LhccoUegeat 
Kingston,  Canadu;  Chemical  Kxamiuer  in  the  United  States  Patent  UlBce.  where  tbe  snt^ect 
of  gas  came  before  mc  pr.icticnlly. 

Q.  Hare  you  gircu  particular  attention  to  tlie  subject  of  the  maunfaciure  of  coal'ju? 
A.  I  have,  *ir. 

Q.  Have  you  studied  the  subject  of  its  purification  ?     A.  I  hare,  sir. 

Q.  UftTc  you  obHcrred   the  subject   of  purification  practically  f     A.  Within  the  Uct 
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year  I  htve  spent  a  consiilerablo  amount  of  Ume  on  rarioua  occaslona  in  examining  pro- 
cesses of  pari6catioii  na  the  grotiiid,  if  that  is  to  Ivc  nn<lerstood  u  studjring  it  practically. 

Q.  Are  you  fauiiUar  with  the  lime  process  of  purification— dry  lime.     A.  I  am,  sir. 

Q.  Anii  with  the  method  of  piiriHoation  by  the  oxide  of  iron  ?  A.  Yes,  sir,  so  fur  &i  a 
^  chemist  cflQ  l>ecome  familiar  with  it  in  this  country,  I  pr«ume  ;  the  only  place  that  I  am 
nwaro  of  where  it  is  used  being  the  works  of  the  Now  York  Qas^Ligbt  Company  iu  this  citr, 
which  I  visited  on  two  occasioos  when  Ibey  were  tising  the  procesfl,  and  bad  permission  to 
examine  into  ttic  minutia*  of  it5  workings. 

Q.  The  dry-lime  process  of  purification  U  that  whiob  ie  in  use  in  the  United  States,  is  it 
not,  sir?  A.  So  far  as  I  am  aware,  with  the  exception  of  two  or  three  gas-works,  in  which 
the  wot  Ume  process  is  used. 

Q.  (ino  is  in  Boston,  U  it  not  f  A.  One  is  at  Boston,  and  one,  I  tfalikk,  at  Providence ; 
but  the  last  account  I  received  from  the  Proridcuce  Works  they  were  proposing  to  substi- 
tute the  dry  lime, 

Q.  When  wa*  that?  A.  Quite  recently — within  a  fortnight— I  beard  the  fact;  I  hare 
no  diMKiiiil  knowledge,  however,  in  llie  matter. 

Q,  I  would  like  to  ask  you  what  ore  the  results  of  your  observation^]  of  tlie  lime  ami  iron 
proeeaaca  for  the  purification  of  gas  ;  you  may  speak  of  it  In  a  eclentifit:  point  of  view  and 
also  iu  a  sanitary  point  of  tk'w.  A.  With  regard  to  the  scieulific  points  involved,  $ir,  I 
would  remark  ll:at  I  believe  the  ground  has  bcMin  so  thoroughly  gone  over  by  Prof.  .Silliman, 
that  I  should  have  little  to  add,  and  the  more  especially  so  as  a  great  portion  of  the  same 
ground  has  already  been  gone  over  by  me  in  print,  and,  therefore,  t  would  propose  to  pre- 
sent a  copy  of  a  report  made  by  me  to  the  Uanliatton  Oas-Ligbt  Company  during  the  last 
Buramer,  made  in  manuscript,  and  which  they  printed  about  the  firet  of  December,  or  the 
latter  part  of  November  Ust,  and  of  which  I  have  some  printed  copies  hero. 

Q.  Will  you  produce  a  printed  copy  of  that  f     A.  I  have  several  here. 

(Prof.  Wurtz  produce^l  a  printed  copy  of  the  rci>ort,  which  was  offered  in  evidence.) 

Q.  In  that  report  do  you  discuss  the  cluiros  of  the  two  systems  of  purification — the  lime 
and  the  oxide  of  iron  ?  A.  I  do,  sir  ;  I  would  remark,  with  regard  to  this  report,  that  in  Ibis 
report  there  is  brought  forward  some  account,  hitclHgible  at  least  to  gas  chemists,  of  the  new 
process  which  has  been  spoken  of  here  previously  by  experts. 

Q.  At  this  hearing?  A.  Which  has  been  spoken  of  previously  by  other  experts,  not  at 
this  bearing,  but  a  previous  hearing — the  process  of  the  Manhattan  Gas-Light  Company — 
there  is,  however,  no  specifioation  given  of  this  procDSS,  as  I  understand  the  meaning  of  the 
term  specification,  in  a  technical  and  practical  sense;  in  fact,  such  specification  was  purpose- 
ly omitted  by  me.     I  did  not  feel  authorized  or  called  upon  to  present  such  a  specificatiun. 

Q.  Spedfication  of  what  T  A.  This  method  of  purification;  such  a  specification  as  would 
render  it  possible  for  a  gas  engineer  to  put  it  Into  practice. 

Q.  Do  you  mean  of  the  Manhattan  Company's  procoAS — cf  ventilating  the  effcto  UroeV 
A.  Tea,rir;  the  question  maybe  of  the  ventilation  of  effete  lime  ;  nevertheless,  the  pHucipIc 
of  the  process  could  be  understood  by  gas  chemists,  and  I  should  mention  that  thit  pamphlet 
has  quite  recently — within  six  weeks — ^becn  republished,  or  copied  by  the  London  Jowmal 
of  Qiit'LUjktirwt^  and  has,  consequently,  actually  become  a  part  of  the  current  litcmturc 
of  gas. 

Q.  When  was  this  report  of  yours  published  ?  A.  So  far  as  my  memory  aervea,  it  must 
have  been  about  the  20th  of  November,  1868,  that  it  was  printed ;  it  was  circulated  though, 
I  believe,  only  in  a  private  way, 

Q.  Have  you  any  reason  to  alter  your  opinion  now,  as  expressed  Id  this  report  made  by 
you  ?  A.  The  only  essential  addition  that  I  would  suggest  is  to  add  to  tlie  substancu's  which 
are  extracted  largely  by  hydrate  of  lime  from  the  ga.1,  the  constituent  called  naphthaline, 
which  is  not  extracted  to  so  large  an  extent  by  oxide  of  iron.  Allow  me  to  read  one  of  the 
paragraphs  from  tliis  pamphlet. 

Q  Which  pi^^c  is  that?  A.  Ou  page  nine;  I  present,  In  the  form  of  some  conclosions, 
In  one  paragraph,  this  one:  "It  thus  appears  that  of  tboie  constituents  of  crude  coalg&s, 
wbicii  may  be  viewed  as  contaminaiioaH,  aud  whose  sepiiralioa  is  desirablci  there  are  no 
8i 
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li-KS  than  foar  of  the  most  o^jceUunable,  wliicb.  while  dlstiDctlv  uadvr  the  control  of 
linio  process,  cannot  be  sbovn  to  be  separable  bjr  any  recognized  or  reliable  chetnictL] 
other  agency  residing  in  oddc  of  b^n ;  these  four  are  carbonic  acid,  ammonia,  bisalphMc  of 
carbon,  and  phenol ; "  and  to  these  I  would  now  venture  to  add  naphthaline. 

Q.  These  four  cootaminations,  then,  jou  say,  are  dicUnetljr  under  tlio  control  of  the  Ume 
proceoa,  and  are  eliminated  by  it ;  la  that  so  ?  A.  The  results  of  the  examination  appear  to 
abow  that.  I  vould  also  add;  I  find  in  my  notes  tlmt  I  mention  the  uilrogenous  and  vol- 
phurctttHi  odorous  ro&ltcrs  of  the  g&s  nrhieh  arc  complained  of. 

Q.  What  do  you  say  about  those  ?  A.  I  have  no  reason  to  suppose  that  the  oxide  of  Iron 
retains  these  in  any  form,  although  they  are  largely  retained  by  hydrate  of  lime. 

Q.  Well,  then,  I  suppose  you  mean  the  oxide  of  iron  is  a  very  imperfect  purifier;  a  low 
purifier  with  regard  to  the  carbonic  ucid,  ammonU,  bisulphide  of  carbon — phenol,  and  naph- 
thaline, you  would  add*  A.  Kaphtbaline,  and  at  lea»c  a  portion  of  tlicse  specioUj  odorou 
compounds  nrhieh  form  the  eubjoct  of  comphLint  by  the  pnblic. 

Q,  Tou  adopt  the  pamphlet  now,  then,  as  a  part  of  your  testimony  in  this  cooe,  KoA  oftr 
it  08  Bucb  ?    A.  Substantially. 

Q.  Hare  you  said  all  that  you  designed  to  say  about  it,  in  a  scientific  point  of  view,  or  is 
there  any  thing  further  to  be  added  in  that  respect  ?  If  not,  then  you  may  proceed  to  state 
the  result  of  your  ottscrvations  from  the  sanitary  point  of  view*  A.  I  would  add  the  fbOow- 
tng  rcmarit :  In  the  present  condition  of  the  subject,  a  fundamcotal  consideration  for  the  got 
chemist  is,  that  before  any  final  decision  as  to  the  adoption  of  &  method  in  a  large  goo-works, 
on  the  smooth  workings  of  which  so  roach  depends,  a  precise  chemical  solution  should  be 
arrived  at  of  all  tlie  questions  and  problems  involved.  This  would  take  time.  Refilling 
this,  I  have  recommended  It  to  the  gss  companies,  and  especially  to  the  Manhattan  Oas> 
Light  Company ;  and  1  might  add  that  the  chemist  of  the  Board  of  Ilealtb,  Trof.  Chandler, 
was  invited  to  Join  in  this  investigation.  This  Investigation  has  not  yet,  however, 
mnch  progress.    Other  matters  have  interrened. 

Q.  What  is  the  stoto  of  that  investigation  now  ?  A.  I  regard  oil  these  proceedings  her$^ 
OS  a  portion  of  that  investigaton ;  and  an  essential  portion,  an  important  portion,  a  valuable 
portion,  and  a  fortunate  portion  of  that  very  hivestigation. 

Q.  Wbat  results  will  proceed  from  it,  in  your  judgment?     A.  The  ultimate  results, 
doulit  not,  if  it  is  carried  on  in  a  right  spirit,  and  with  diligence,  will  be  the  removal — th^j 
entire  suppression  of  all  the  unpleasant  consequences  resulting  usually  from  the  Impurities 
in  the  purification  of  the  gas,  and  the  improvement  of  the  quality  of  the  goa  at  the  same 
time. 

Q,  Will  you  speak  of  the  result  of  your  observations  of  the  lime  and  iron  processes  for 
the  purification  of  gas  fVom  a  sanitary  point  of  view?  What  oro  the  advantages  or  ob|ee- 
tions  to  each  process?  A.  Firsr,  I  would  prefer  to  make  one  or  two  general  remarks:  It  ii 
understood  by  myself,  and,  I  believe,  by  the  public  generally,  that  formal  and  deliberate 
aecosatlons  have  been  brought  against  the  HetropoUtan  Gas-Light  Company,  to  the  effeot 
that  they  have  been  guilty  of  negligence  oflTecting  tbo  health  and  the  life  of  portion*,  at  least, 
of  the  community.  I  regard  these  accusations  as  puro  fantasy,  while,  at  the  same  time,  I 
would  not  deny  the  existence  of  a  bad  odor  by  any  means.  That  would  be  absurd — quite 
OS  absQrd  in  the  opposite  direction ;  neither  would  I  deny  the  neircs^ity  of  cxerci^iug  all  due 
diligence  and  exliausting  science  in  preventing  the  escape  of  this  bad  odor — a  subject  which 
la  occupying  the  attention,  I  may  say,  of  gas  chemists  nil  the  world  over  oL  tbo  present  tim^t 
but  which  is  by  no  means  satisfactorily  solved,  unless  we  may  regard  the  process  w  T«r7 
recently  developed  by  the  Hanhatun  Gas-Light  Company  as  a  solution.  I  may  say  that  I 
individually  do  regard  that  us  a  solution,  and  so  stated  in  the  pamphlet  referred  to ;  and  the 
other  gentleman  brought  forward  as  an  expert  concurs,  it  would  appear  from  bis  tef>timony, 
fully  with  me  in  this.  I  would  add,  that  I  have  never  met  with  any  evidence  pointing  to- 
ward the  truth  of  this  accusation  of  any  deleterious  or  detrimental  action  upon  health,  or 
any  ii\jury  to  health,  or  danger  to  health,  arising  from  the  emanations  from  gas  lime  under 
ordinary  eircumatoocca.  I  have  remarked  that  I  consider  tliis  a  fortunate  inrestigation.  T 
conoider  it  fortunate  to  the  Hclropolitau  Gas-Light  Company,  because  it  gives  them  an  op- 


portanity  to  purge  thenarko*  from  tbc^e  accusations  of  hnWog  injured  the  public  hcallh 
And  L'ndangereJ  life.  These  ftccuettloa^,  if  tiup,  would  really  amoaot  to  occusuliuDS  of  a 
criuiinAl  negligence-  I  mi^'hl  odd,  thAt  the  ciperta  who  have  tedtiHcnl  in  the  case  have  alrL-ad)- 
bccn  attAcked,  bj  inipUcution,  in  the  newapapenf,  for  aiding  the  Metropolitan  Gas-Ught  Com- 
pany, and  that  is  one  reason  why  I  make  thc?e  Joliberatc  remarks.  Now,  with  regard  to  the 
aaoitarT  bcaringa,  I  will  take  the  sorcral  subHtaacefl  iu  order:  Firet,  carbonic  acid,  The 
Tiew  haa  been  presented  in  the  courso  of  this  inrcstigation,  that  a  small  proportion  of  car- 
bonic  add  in  the  gas  is  of  no  importance  in  a  sanitary  point  of  view.  I  would  aaVf  in  my 
opinion,  as  an  expert,  this  remains  to  be  prorcd,  and  that  the  probability  is  that  luy  thing 
which  impairs  the  rapid  and  complete  combustion  of  the  gas  in  a  confined  room  U  extremely 
likely  to  be  injurious  to  the  health  of  the  occupanu  of  the  room.  To  ammonia  the  same 
remark  applies  as  tu  this;  but,  at  the  same  time,  I  do  not  regard  it  as  of  any  very  great 
importance.  Prof  f^lUiman  has  already  Bu^cstod  an  important  beneficial  action  which 
ammonia  exerts,  when  left  in  the  gas,  in  neutralizing  to  a  certain  extent  the  products  of  the 
combustion  of  sulphur,  which  always  remains  in  the  gas  in  a  greater  or  less  quantity — of 
aalphide  of  ammonium.  This  is  the  roost  important  constituent  which  we  hsTe  to  deal  with, 
doubtleas,  in  a  sanitary  point  of  view.  Both  the  Hmc  and  the  iron  processes,  doubtless,  extract 
these  oomplctely  from  the  gas  when  properly  applied.  The  very  fact  thai  the  oxide*of-iron 
process  extracts  it  at  all  ts  a  sufficient  answer  in  the  mind  of  chemists  to  the  allegation  that 
has  been  made  that  there  is  free  sulphuretted  hydrogen  in  the  gas.  It  is  difficult  to  under- 
stand how  oxide  of  iron  could  absorb  sulphureltcil  hydrogen — frejrsulphurctted  hydrogen 
from  the  gas,  except  in  the  previence  of  an  exc«sa  of  ammonia,  and  thin  it  becomes  not  free 
sulphuretted  hydrogen,  but  sulphide  of  ammonium.  The  coneideratiun  of  the  sulphide  of 
ammonium,  then,  is  narrowed  down  to  its  effects  in  the  material  used  for  purification,  and 
its  after-effects  upon  the  atmoftpherc.  In  the  case  of  uxide-of-iron  purification,  the  effete 
iron,  when  taken  out  of  the  purifier,  is  belleTed  to  contain  a  large  quantity  of  sulphide  of  iron, 
It  may  contain  some  ammonia.  As  Prof.  BilUman  has  already  atatetl,  it  is  well  known 
that  bydratcd  oxide  of  iron  does  absorb  ammonia  to  a  certain  extent,  though  not  by  virtue 
of  any  definite  chemical  affinity  that  has  ever  been  pointed  out.  As  I  onderstond  it,  just  as 
cUy,  dust,  or  any  finely-divided  material,  as,  however,  all  the  sulphide  of  ammonium  is  con* 
Tcrtfrd  by  the  oxide  of  iron  into  sulphide  of  iron  and  free  ammonia,  and  chemistsVould  ex- 
pect that  some  of  the  ammonia  set  free  would  travel  on  from  the  iron  purifiers  with  the  gas. 
I  am  not  aware,  however,  that  the  chemical  points  inrolved  in  these  considerations  have 
been  worked  out  satbfacturily.  I  am  drawing  Inferences  from  theoretical  considerations  in 
a  great  measure.  When  the  effete  oxide  of  iron  is  exposed  to  the  air,  then  we  hare  a  mass 
of  sulphide  of  iron,  which  immediately  attracts  oxygen  from  the  air,  producing  heat  and 
burning.  There  is  a  danger  here,  which  seems  inherent  in  the  process;  that  the  heat  may 
become  so  high  as  to  set  fire  to  the  mass  of  sulphur,  and  sulphurous  aoid  would  be  produced 
by  the  combustion  of  the  sulphur.  This  danger  probably  increases  in  proportion  as  the 
mass  has  been  rcriTiSed  and  reemployed.  It  is  alluded  to  in  some  of  the  works  upon  the 
subject,  as  a  difficulty  now  undergoing  investigation,  and  being  probably  gradually  mastered. 
I  hftVe  here  a  work,  recently  published  by  Zcrah  Colburn,  on  thv  gas-works  of  London,  in 
which  he  states,  on  page  00:  "Sulphuret  of  iron  precipitates  its  sulphur  on  exposure  to  the 
air,  and  again  oomblncfl  with  oxygon,  occasionally  with  Fuch  energy  aa  to  take  fire.^'  On 
page  65:  **The  precipitation  of  sulphur  and  the  resumption  of  oxygen  are  occasionally  so 
rapid,  ef^iecially  when  the  material  has  been  used  a  few  limes,  that  it  smothers  and  actually 
enters  upon  active  infiammalion."  In  Uic  latter  caso  the  sulphur  vapor  is  almost  over- 
powering. On  page  S7 :  "  At  the  CommerouU  Works,  however,  Mr.  Jones  has  his  apparatus 
in  readine9<>,  and  may  have  already  commenced,  indeed,  to  rorirify  Biirs  oxtde  in  his  puri- 
fiers."   The  date  of  this  Is  1866. 

Q.  The  author,  then.  Is  speaking  of  the  method  of  purification  by  oxiife  of  iron,  is  he  not 
in  this  instance  ?  A.  Yes,  air,  tn  London.  This  is  a  practical  work  very  recently  published, 
and  the  impression  gathered  by  a  gas  chemist  is,  that  the  subject  of  the  revivification  of  ox- 
ide of  iron  is  not  yet  reilnccd  to  such  a  certainty  as  to  avoid  with  certainty  this  difficulty  of 
catching  fire  of  the  great  quantities  of  free  sulphur  which  arc  thrown  out  of  these  purifiers 
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tn^OTiilSliieiit  diffiision  of  grcst  qannUtles  of  etilphurovs  acid  Ihroti^ltout  the  ticigH' 
borhood  of  the  ga^-workti.  In  the  cnsu  of  the  liniu  purifier  the  Notpbi'Je  of  sninKXiiuni  it 
largely  absorbed  us  such,  and  appcara  to  form  a  compound  with  lime,  or  vith  culphide  of 
calcium,  aa  yet  not  invt^tigated  or  underatood  by  chcmUta.  On  exposure  to  the  air  thra 
ratterial  undergoes  oxidation  alao,  the  mnin  aabstance  given  off  bein^;  free  ammonia. 
whicU  eairlw  with  it,  however,  some  aolphide  of  amnionium.  I  han*  beard  do  eHdence  _»et 
brought  forwarvl,  nnd  I  have  met  with  no  evidence  !n  all  my  readinj^^,  of  any  delelerioui 
effects  from  sulphide  of  ammonium,  i  have  here  a  aamplo  of  aniphidc  of  ammcuiam.  Ad? 
gentleman  can  te^it  the  effect  of  U  npon  his  nose  and  lungs  by  actual  experiment.  Here 
Is  a  very  concentrated  solution  of  flutphide  of  ammouium,  containing,  as  it  a]mo«t  alvajf 
docA,  when  it  lias  been  Btniiding  Bome  lime,  free  tmlphur  in  ^olutloD,  fodlcated  by  the  yelloff 
color,  and  «ome  (tee  ammonia.  I  am  ensMed  also  to  present  a  solution  contaming 
sulphurous  acid,  upon  which  some  remarks  hare  been  made  here,  and  upon  which  X  har* 
«onie  further  remarks  to  make,  as  an  exhibit  to  be  tested  by  gentlemen  who  arc  ooir  famil- 
iar with  it.  The  effect  upon  the  noi^e  and  eyes  is  very  distinct,  though  the  odor  is  not  rei7 
strong,  and  the  effect  upon  the  throat  is  very  marked  in  producing  a  choking  scmntion,  and, 
if  persisted  in  for  a  few  inhalationff,  very  violent  fita  of  coughing  arc  produced.  This  gas  U 
simplr  tlie  same  as  is  given  off  by  n  brimiitone  match,  famiharly  known  as  fumes  nf  burn- 
ing Kulphur — brimstone  fUmcB — and  tho  fiutTocatiug  quality  of  which  cvct;  one  Is  familiar 
with.     I  shall  have  more  to  say  about  it  subsequently. 

The  next  substance' which  I  wish  to  speak  of  is  phenol.  I  am  not  aware  that  phenol  Is 
absorbed  liy  oxide  nf  iron.  I  am  not  aware  either  that  its  presence  in  the  g&^t  U  delrirocD' 
tal  cither  to  the  illaminating  power,  or  in  a  sanitary  point  of  view,  but  it  fa  well  known  to 
}tti  absorbwl  with  some  considerable  power  by  lime,  having  an  affinity  for  lime  by  virtue  of 
its  analogy  to  alcohol,  and  forming  a  weak  compoimd,  somewhat  similar  to  what  are  known 
OS  alcohnlites.  When  the  effete  lime  is  exposed  to  the  air  the  phenol  i«  doubllt-As  given  out 
again,  ttooner  or  lalvr,  from  the  absorption  of  the  carbonic  acid  by  the  lime,  to  the  dii^ilacc- 
ment  of  the  phenol.  I  should  consider  it  pn.'ferjble  that  it  should  be  given  out  in  this  iiay» 
rather  than  to  be  distributed  with  the  gas  to  the  consumer?,  as  its  odor  Is  disagrci'mblfi  10 
most  persons,  and  extrcint-ly  persistent,  and  has  the  nature  of  adhering  to  sabstonce*  fat  a 
long  timc|  as  every  one  who  has  ever  had  the  toothache  knows  familiarly,  who  has  aaed  h 
for  curing  toothache ;  it  is  generally  called  creosote,  a1tbou}>b  it  is  not  creosote  bat  it  li 
sold  for  cnrosole,  and  ueed  for  the  same  purpoec?,  and  is  slmilnr  to  it.  Qtts  containing  phenol, 
when  leaking,  as  gas  in  very  likely  ^o  do,  or  let  out  into  the  ntmvspberc,  would  doubtint 
Imve  a  tendency  to  leave  a  more  persistent  odor  than  well-puriflcd  gas.  Plieiiol  is  acrtiot- 
ponied  by  other  substances,  uuc  uf  which  is  known  by  the  iiume  cresol,  which  has  a  aaaM>> 
ivhftt  different  odor,  but  at  the  same  lime  very  persistent. 

The  next  substance  I  wish  to  speak  of  is  naphthaline.  Vaphtbaline  appears  to  be  aN 
sorbed  largely  both  by  the  oxide  of  iron  and  by  the  lime.  There  is  always  danger  of  loo 
much  of  it  being  absorbed  by  the  gas.  Its  illuminating  power  being  very  high,  one  of  the 
ovtis  of  over  purification  is  tlie  abstraction  of  loo  much  naphthaline  from  the  gas,  and  the 
impoverishment  of  it.  At  the  same  time  it  is  dangerous  to  leave  very  much  naphthanoe  ia 
the  gn.o,  particulurly  when  the  gas  is  not  of  a  very  high  illuminating  power.  Poor  gas  coO' 
taining  much  najdithalinc  frequently  would  deposit  niphthalinc  in  the  main,  and  endanger  the 
supply  to  the  community  by  Vhokiug  the  mains ;  hence,  X  abotild  prefer  a  process  which  would 
abstract  from  a  very  rich  gas  enough  naphthaline  to  prevent  this  danger,  and  not  abftiact 
enough  to  impoverish  the  gas.  Gas  efigineera  have  generally  found  the  lime  process  to  an- 
swer these  rotiuests.  When  a  poor  gas  is  in  question,  experience  boa  shown  tliat  naphthaline 
has  a  tendency  to  deposit  in  any  ease. 

Tho  next  subsfjiuce  i.«  bisulphide  of  carbon.  TItere  is  much  difference  of  opinion  as  yet 
among  gaa  chomlsta  about  tho  relations  of  this  substance  to  gas,  which  I  attribute  to  the 
overlooking  of  many  of  the  results  of  the  earlier  investigators  of  the  substance.  I  bare 
gone  back  to  those  older  writings— those  of  Berzelius  and  Zeise  on  this  fiubjcd.  Not  lo  go 
into  the  chemistry  of  the  subject  in  detail,  I  will  merely  say  that  we  have  here  evidence  »uf* 
ficient  to  Justify  ns  in  bcttevlng  that  hydrate  of  lime  extracts  nil  the  bisulphide  of  corbca. 
from  gas. 
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Q.  Hoir  is  iron,  the  ositlc  of  iron,  acccd  oa  ?  A.  Tlicre  \»  no  evideocc  of  aoy  Action  upon 
bisulpbide  oF  carbon  by  this. 

Q.  No  affinity  bctvreou  the  oxlJe  of  Iron  and  the  bi:»ulphide  of  carbon  ?  A.  Xot  thai  I 
um  aware  of.  BUulpUldc  of  carbon  U  an  efipcdollv  dangerous  and  injurious  pubstauce  in 
!^a^f  as  it  13  not  dcteo tabic  bv  any  simple  means — as  lead-paper  fur-  instance.  Second,  it  is 
Inodoruurt.  When  pure,  almost  inodorous.  In  thcatmospfaeri;  it  deconipof>ei  and  devduptj  an 
insupportable  odor,  ibc  cause  of  which  la  not  well  undLTstood,  probably  owing  to  the  develop- 
ment of  hrdn^en  compounds  ;  as  I  mar  eav  Prof.  SilUman  has  recently  pointed  out  m  an  item 
pul)Iishcd  ill  the  AmeruMn  0»ts-Liffht  JournaL  Bisulphide  of  cart)on,  when  burning,  is  con* 
rerted  into  i-tdphurous  ncid ;  the  sulphur  in  it  is  converted  into  sulpburoua  acid.  Tlieru  \f>  no 
reuisun  to  believe  that  it  dues  not  undergo  pcrfcot  combustion  in  goj.  The  combustibility,  so 
tu  speak,  of  sulpkur,  may  be  aoid  to  be  greater  thou  any  other  of  the  constiluonts  of  gas. 
It  pmbubly  is  burned  first  into  sulphurous  aeid. 

The  next  class  of  aubstnocca  are  the  odorous  compounds.  Tlicse  pass  chiefly  into  the  tar 
in  all  C4i5ed.  If  the  gas  be  scrubbed  with  water,  after  it  is  evolved  from  the  rclortfi,  as  (t  is 
by  thv  UftropolitAU  Goa-Light  Company,  moru  Uir  \&  depusitod,  and  my  observatinuti  have 
eoDvineed  me  that  I  may  say  that  these  odorous  compounds  are  L*ondensed  at  that  ?tago  of 
the  operation.  Inferriug  from  the  well-known  fact  that  wuollen  eubaUooea  have  great 
power  to  condense  these  odorous  materials — these  persistent  odorous  aubsta&ocs  which  are 
found  in  »mokc,  s«y,  for  instance,  tobacco  amoke — inferring  fi-om  this  that  an  instructive 
expcrintent  might  vory  reatlily  be  made,  I  took  a  blnnkct  shawl  which  I  have  here,  and 
which  any  one  will  see  at  a  glance  is  very  appropriate  fur  the  purpose,  und  spread  it  out  in 
the  fumes  from  one  of  the  fuulinl  purifier>)  of  the  BlL-tropolitiin  Qm  Company,  which  hiid 
been  opened,  and  was  giving  olT  this  Htencli  very  peri'eptibly.  This  shawl  I  carried  with 
me  and  wore  it  a  part  of  the  tlmt;  aflerwonl,  and  tried  to  dislinguinh  at  intervals  the  odor 
wliich  I  supposed  would  bo  absorbed.  1  could  nOl  recognize  any  »ueh  odor  in  the  course  of, 
to  the  he^t  uf  my  recollection,  about  three  hours  afterward.  I  do  not  uiculion  tliifl  as  a 
conL'lU!>ivo  test.  It  v&  only  a  very  iinijerfect  te^t.  I  Judge  from  it,  however,  ttiat  then*  ia 
much  le^s  of  this  intensely-odorous  sub^tsnce  evolved  from  these  limr-purlfiers,  when  the 
gas  has  previously  been  scrabbed  by  water,  aa  is  practiced  bj  the  Metrupolitan  (ja^-Ught 
Cumpony  ;  for  the  reason  lliat,  on  previous  occasions,  when  I  lutvc  been  exposed  to  the  ef- 
fluvia from  open  lime  purifiers,  or  even  from  ihal  which  generally  fluats  from  tiio  alnios- 
phere  of  a  purifying-house  to  some  extent,  I  have  retained  the  emcll  about  me  for  twcnty- 
fjur  hours,  as  near  na  I  can  recollect  Tbefie  were  instances  where  the  ga!>  Imd  not  been 
previously  scrubbed  with  water,  tu  previously  >icrubbiog,  the  impurities  had  been  condensed 
and  did  not  reaeb  the  lime.  I  may  say  that  I  was  surprised  by  the  result,  because  I  expect- 
ed in  this  inritance  to  carry  the  smell  with  tne.  I  supposed  tbis^hhawl  was  a  [>eculiar!y 
Civorable  fabric  to  absorb  and  retain  it,  I  should  conscientiously  add  that  I  have  heard 
that  the  New  York  Gas-Light  Company  abo  Bcrub  their  gas  as  il  comes  from  the  retorts.  I 
should  like  to  ask  Prof.  Chandler  whether  be  knows  this  is  a  fiict  or  Dot? 

Prof.  CAatuScr  :  I  believe  I  do. 

Prof.  Wurii;  And  this  wouM  account  for  the coraporatire  abscnceof  these  concentrated 
odorons  substances,  when  the  iron-oxide  purifiers  are  open,  and  account  for  the  discrepancy 
between  the  stitements  made  by  experts  here,  with  regard  to  the  comparative  absence  of 
these  foul  odors  from  the  effete  oride  of  iron  of  the  Xew  York  Gas-Light  Company,  and  the 
opposite  pubhshed  statements  made  by  English  authors.  Dr.  Dowditch  and  Dr.  Lcthcby,  for 
lostiLUce.  This,  however,  has  no  bearing  upon  the  question  as  between  the  oxide-ofirou  and 
the  hyd rat eof- lime  proecAS.  This  is  a  question  apiii-t.  It  has,  however,  a  bearing  upon  the 
accusations  that  bare  boca  made  againiii  the  Metropolitan  Ga&-Light  Company,  fur  not  eier- 
cising  due  diligence,  and  not  taking  due  precautinns,  to  avoid  offending  the  noses  of  the  pub- 
lic. The  gas  itself  is  another  material,  given  off  when  the  purifiers  are  opened  in  both  casei. 
This  contains  carbonic  oxide,  a  dangerous  and  well-known  violent  puisou.  I  hare  not  found 
that  it  is  pretended,  however,  by  any  one,  tliat  the  carbonic  oxide,  given  off  from  open  pu- 
rifiers, has  ever  producecl  any  ii^ury  to  any  one.  The  suppu»iUon  is  simply  absurd,  from  the 
fact  that  it  ii  instantly  diffused  radially,  and  thut  \Xa  toxical  cniciency  must  decrease,  as   the 
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tight  from  a  cindle  dccreftsc?.  for  instance,  bv  r&il'uiting  from  the  centre,  so  tbut  at  a  r 
abort  dutaDce  it  becomes  so  diflTusiHl  aud  bu  diluted,  thut  no  cbemUt  could  delect  it  in  tiw 
atmosphere  any  longer.  With  regard  tr)  sulphide  of  amraoiihitn,  I  would  siig^eet  thai  the 
same  remark  applies;  that  the  dilution  of  the  material,  in  diffuaing  Ihroagb  Ifae  atiDoapbcrt, 
rouft  incrc&M  aa  the  square  of  the  di<;tance-,  nnt  simpiv  tm  the  dL^tanrc ;  conseciuenUr,  in  a 
very  great  gcomctriea]  ratio.  Th!.«  vm»  ohotrn  by  the  experiment,  the  results  of  which  hart 
been  already  eihibitcl ;  in  the  specimens  of  Icad-popcr,  sevcnty-flvc  feet  from  the  purifying 
houae,  when  the  purifier  was  in  full  process  of  oxidation.  From  a  freshly-open  purifier,  at 
the  diatADcc  of  serentT-6re  feet,  the  delicate  test  lead-paper  no  longer  detected  aulpbor  in 
the  atmosphere.  The  quciFtlou  between  the  lime  and  the  iron  process  seems,  to  me,  to  nar- 
row itself  down,  as  between  the  alleged  nauseating  effects  of  sulphide  of  ommotiiam,  and  the 
admitted  irritating  and  sutTbcaling  effects  of  sulphurous  acid,  although  In  minute  quantitica. 
Those  who  have  tested  these  two  materials  here,  will  be  able  each  to  form  his  own  judguMSt 
upon  these  two  points.  I  am  willing  to  admit  the  nausea,  though  with  me  the  effcd  is  ex- 
actly the  opposite.  Tobacco  smoke,  for  example,  is  said  to  produce  both  effects — the  nau- 
seating and  the  Rtimulattiig — upon  different  persons,  and  also  upon  the  same  penoa  at  dtflbr- 
cot  times,  I  believe.  Tet,  it  b  scarody  proceeded  agniost  as  a  nuisance  dangerona  to  beabb, 
unless  inflicteil  to  an  exce^ive  dt^rec.  Yet  a  word  or  two  more  with  reganl  to  sulphide  of 
ammonium,  before  I  leave  it.  It  may  not  disappear  fimply  by  diflhslon,  The  chemical 
books  might  be  extensircly  quoted  from,  to  show  that  it  is  an  adnUtted  fact  that  solpihideof 
ammonium  oxldatea  In  the  air,  forming  hyposulphite  of  ammonia.  I  hare  in  mj  notes  ref- 
erences to  OmclinN  Hand-book,  supportiog  this  statement,  tmt,  as  I  am  confining  mys^ta 
the  sanittiry  points,  I  ahill  not  present  chemical  references.  I  wish  to  mnark  here,  bow- 
ever,  that  this  would  assist  the  process  of  difl\ision,  in  actually  destroying  the  sulphid*  of 
ammonium  very  rapidly,  but  I  wisli  more  particularly  to  point  out  that  in  the  open 
phere  there  is  oione,  which  wery  quickly  dcstrora  sulphide  of  ammonium.  In  the  oonflned 
space  of  a  room  there  is  no  ozone.  ITcrc  is  an  important  point  which  has  not  been  ooo- 
aidered  by  many  of  the  chetnical  experts  who  have  written  upon  this  subjoet.  This  same  re- 
mark might  apply  to  the  disappeamncc  of  sulphuretted  hydrngcn,  if  it  were  set  free  from  the 
fouled  purifiers  when  opened.  But  I  should  regard  that  question  as  having  bcon  fuUy  dis- 
posed of,  it  having  been  fully  cunceflcd  that  the  effluvia  from  the  effete  lime  contiins  an  ex- 
cels of  ammonia,  and  no  free  sulphuictted  hydrogen,  and  X  have  also  presented  myself  eri- 
donce,  drawn  from  the  Iron  process  Itaolf,  that  no  fVee  sulphuretted  hydrogen  con  bo  present, 
as  such,  which  would  be  absorbed  with  certainty  by  th<*  oxide  of  Iron,  according  to  any  prio- 
elplo  that  I  am  acquainted  with. 

The  main  point  remaining,  with  regard  to  the  sanitary  bearing,  relates  to  tli«  nature  of 
Bulphnrous  add.  I  rouf<t  admit,  In  giving  oonsclenilous  evidence,  that  I  dlffor  sonwirhat 
from  many  chemiifts  of  my  acquaintance,  on  the  poisonous  power  of  sulphurous  acid,  t  l»e- 
lievo  that  it  is  underestiraated.  I  believe  that  there  b  a  class  of  men  who  are  constitution* 
ally  insensible  to  the  usual  effects  of  sulphurous  acid  npon  the  mucous  membrane  of  the  air- 
pnasages.  Individually  I  am  on  example,  and  I  believe,  in  common  with  a  great  majority  of 
mankind,  of  extreme  sensitiveness  to  the  action  of  the  most  minute  qiiantilics  of  sulphu 
rous  add  in  the  air.  There  are  proofs,  however,  on  record  of  the  poisonous  nature  of  sulphu- 
rous acid  in  rery  minute  quantities,  which  can  be  cited.  I  am  rcfcrriog  for  instance  to  thft' 
fre^iuent  and  protracted  coses  of  litigation,  particularly  in  European  countries,  concerning 
the  effluvia  given  out  by  metallurgical  fumaowi,  copper  furnaces,  particularly,  the  deleteriou* 
effects  of  which  spread  for  miles  around.  I  found  that  even  with  this  rudial  diffiuloD  asd 
this  decreasing  inversely  as  the  square  of  tlic  distance,  of  the  qunntity  in  the  atmo^ere, 
yet  sulphurous  acid  is  still  detrimental.  In  conversation  il  has  been  remarked  to  me  tliat  I 
overlooked,  in  taking  this  view,  the  presence  of  arsenic  aomelimes  in  these  effluvia.  I  did 
not  overlook  it.  Arsenic  is  given  off  in  the  form  of  arsenious  oeid,  which  is  not  a  gaseous 
substance.  It  la  a  solid  substance,  which  la  very  quickly  deposited  and  canmit  diflUec  itself 
to  a  distance  of  miles.  Vet  there  ii*  abundant  cvideucc  on  record  of  the  dlilVuion  of  thifl  ac- 
tnally  poisonous  influence,  both  upon  plants  and  animals,  about  those  furnaces  where  sul- 
phurettod  ores  are  burned — ore  roasted — to  the  distance  of  several  tidies.     In  one  place,  & 
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nobleman's  pitrk  in  Great  BriUin  was  entirely  de«tro>-Q<l,  root,  IcaF,  and  branch.  These  Aicta 
muflt  be  explainable.  I  explain  them  in  this  war.  Sulphurous  iciJ  U  what  h  called  a  ci:* 
mnlatirc  poison,  in  the  language  of  toxieotogisU.  It  h  absorbed  br  water — by  moisture  nnd 
moi^l  surfnecfi,  with  gradual  aceumulalion  upon  suob  aurfaces.  It  is  absorbed  bj  niin,  and 
depcwited  upon  moist  surfocca.  In  this  mamier  it  destroys  the  leaves  of  plant»,  doubtless. 
It  is  convertcii  into  sulphurio  acid  by  oxidation,  to  some  extent  at  least,  slowly — probably 
▼err  quickly  In  tbe  open  atmosphere,  by  the  action  of  OKonc.  I  um  vcrginR  upon  the  ohem- 
ical  points,  so  that  I  will  not  pursue  this  further.  I  eliink  I  bare  said  dnflleient  to  tlluatmto  my 
riews  upon  that  head.  My  belief  is  that  the  use  by  the  last  generation  so  universally  of  brim- 
Btono  matches,  has  giren  rise  to  a  dangerous  Indiffcrenee  to  tlic  Inhalation  of  sulphurous  acid  in 
small  quantities,  and  that  the  next  generation  will  recognize  the  riew  I  have  taken  of  tbe 
question,  that  it  is  one  of  the  most  toxical  gases,  crcn  in  small  quantities,  to  whoi«e  attacks 
human  beings  are  liable  in  ordinary  life.  I  would  add  that  I  am  told  that  the  French  laws 
have  prohibited  the  crolutton  of  sulphurous  acid  from  the  smelting  furnaces  into  the  atmos- 
phere at  all,  in  consequence  of  their  recognition  of  the  poisonous  character  of  this  gas.  In 
the  pamphlet,  which  I  hare  presented  in  evidence,  the  effects  of  siilpbaroua  acid  when  set  frop 
In  a  confined  space  like  a  room,  for  instance,  arc  alluded  to,  in  the  case  of  the  HetKipolitau 
CndcrgronnU  Railway  in  London,  in  which  it  i^  averred  on  good  medical  authority — the  au- 
thority of  medical  experts  called  in  the  trials  which  took  place — that  the  sulphurous  acid 
was  the  cause  of  the  deaths  that  have  occurred,  and,  in  the  course  of  this  trial,  Dr.  Lclheby 
asserted  as  the  results  of  his  experiments,  that  one  part  of  sulphurous  acid  in  100,000  of  air 
is  perceptible  to  the  taste  and  will  produce  cougliing.  Dr.  Odiing,  in  one  of  his  earlier  fltate* 
ments  on  this  subject,  presented  some  views  which  hare  been  cited  here,  to  which  I  strongly 
object  in  many  way*.  The  article  which  I  allude  to  has  been  cited  In  Iho  JVirv  y<trk  Ttmf$ 
of  February  12th. 

Q.  The  extract  from  Dr.  OdUng's  lecture  t     A.  Tea,  sir. 

Q.  Terr  well,  what  do  you  say  about  tba^  professor?  A.  Dr.  Odiing  make:)  a  calcula- 
tion here,  which  I  hare  not  erldcally  examined,  but  he  presents  the  point  that  the  fact  that 
the  sulphurous  acid  produced  Is  diluted,  with  a  thousand  times  ils  rolume  of  carbonic  acid| 
it  is  liable  to  render  it  less  poisonous.  Dr.  Odiing  has  overlooked  the  riew  that  I  hare  pre* 
seated  of  the  cumulatirc  character  of  sulphurous  acid  as  a  poison;  and  taking  that  Into 
consideration  I  would  regard  its  dilation  with  carbonic  acid  merely  as  calculated  to  intensify 
its  toxical  action  and  make  matters  worse.  The  depressing  effect  of  carbonic  acid  upon  the 
system  is  well  known,  and  if  you  add  sulphurous  acid,  with  the  irritating  efTcrtd  of  the 
sulphurous  acid  upon  the  air-passages,  you  have  a  combination  of  c]rcumstan<>cs  very  un- 
farorablc  to  health.  There  is  no  doubt  that  in  the  npper  portions,  as  Prof.  SilUman  has 
already  slated,  of  crowded  assembly  rooms,  where  gas  is  burned  extensively,  such  as  theatres, 
chnrcbes,' ball-rooms  ereo,  and  many  other  similar  places,  these  injurious  gases  produced 
from  the  gns-bumers  would  exist  in  much  larger  proportion  than  Dr,  Odiing  admits  hcrr. 
That  is  another  point  which  he  does  not  take  into  consideration.  Ills  supposition,  that  the 
amount  of  ammonia  ordinarily  existing  in  the  atmosphere  can  neutralize  20  grains  of  sulphur 
in  the  gas,  strikes  me  as  simply  absurd.  I  hare  cnlcuhited  that,  for  neutralizing  20  grains 
of  sulphur,  if  conveKing  it  into  sulpbote  of  ammoniii  Is  a  neutralizAtion,  it  would  require  21 
grains  of  ammonia.  Every  chemist,  who  knows  that  an  ordinary  atmosphere  contains  an 
amount  of  ammonia  almost  infinitesimal,  will  see  tbe  unreasonableness  of  Dr.  Odllng^s  sug- 
gestion here.  One  hundred  cubic  feet  of  gas  containing  20  grains  of  sulphur — or  49  ob  Prof, 
Chandler  has  slated,  I  think,  was  contained  in  tbe  New  York  Qas-Ltght  Oompany*s  gas  puri- 
fied by  the  oxide  of  iron — 100  cubic  feet  of  such  gas  would  require  very  nearly  00  gnuns  of 
ammonia  to  convert  its  sulphur  into  sulphate,  or  sulphite,  ol^  ammonia. 

Q.  I  want  you  to  slate  in  as  few  words  as  you  can  the  incffiinency  of  the  oxide-of-iron 
proceflt  of  purification  in  eliminating  these  contaminations,  and  the  efficiency  of  the  lime 
proeeM  in  eliminating  them — briefly,  and  as  it  Is  affected  by  tld^  question  of  sulphurous  acid 
of  which  you  have  been  speaking.  I  wish  a  practicnl  application  made  of  what  you  hare 
said  there  of  the  poisonous  character  of  sulphurous  acid,  ar^d  how  it  is  affected  by  those  two 
systems  of  porifictttioo,  or  bow  the  two  systenu  of  parification  bear  upon  it  T    A.  It  is  in 


eTiUvtico  from  the  rcsearcbcs  of  cbemisU  tbat  bisiilpliidc  of  carbon,  as  well  as  the  aalpliide 
of  Animonium  and  other  autphurctled  compotinds  dct«cuiblc  by  lead-paper,  ebould  bo  com* 
pU'lulv  absorbed  by  hydrate  of  lime.  There  U  no  direct  evidence  that  oxide  of  irtm  «aa 
absorb  all  the  sulpliide  of  carbon. 

Q.  Now  (hen,  the  bisulphide  of  carbon  and  the  sntphide  of  ammonium  being  lefl  ia  lltf 
gas,  after  it  has  been  subjected  to  the  action  of  the  oxide  of , iron,  where  and  niidar  wkat 
L'ircumstancea  do  other  iiiJuHous  eflecta  present  thciuselved  f  A.  When  the  gat  is  bomeil, 
according  to  the  experience  of  all  mankind. 

Q.  When  the  gas  in  burneil  in  dwclling-housca  or  public  places,  the  pcviOBM  of  thcM 
contamiDatioos  is  then  experienced  in  the  form  of  what  ?  A.  Sulphurous  and  Bolphorlo 
acid ;  the  weif;ht  of  evidence  is  so  great  on  that  point  as  to  make  the  facts  DotoriouiL 

Q.  And  which  ire  destructive  to  property  ?  A.  Destructive  to  property,  irritating  to  the 
air-passages  of  mo^t  persons,  and  peculiarly  so  in  crowded  places,  and  especially  in  the  upper 
poriioas  of  the  atmosphere  of  such  crowded  places. 

Q.  Now  U:en,  wliat  kind  of  gas  would  you  call  that  to  be  which  exhibits  the  preMBC*  in 
it  of  from  21  to  4S  grahis  of  sulphur  per  100  cubic  feet?  A.  I  should  regard  each  gss  ■• 
objectionable  ;  I  should  prefer  such  gas  as  was  purified  down  to  20  graioR,  or  as  low  as  pos- 
sible; down  to  10  or  12  groin:?,  as  llio  Manhattau  Gas-Light  Company,  for  example,  claim  to 
purify  their  pox. 

Q.  I  will  A>k  you  the  question  whether  you  consider  the  emanations  snd  exbalationa 
from  the  spent  lime,  when  the  purifiers  arc  oi)en,  as  deleterious  to  health  ?  A.  1  cannot 
view  them  iu  any  light  which  will  justify  Kuch  an  estimation  of  them  ;  I  am  not  aware  of  the 
Klighteat  eridcuce  which  would  justify  any  such  view. 

Q.  Now  then,  you  hare  been  present  at  the  New  York  Gas-Works — you  bare  l>cca  al 
the  Kew  Tork  Gas-Works  where  the  oxidc-of-iron  process  of  purification  prevails  f  A*  I 
have,  sir. 

Q.  Have  you  been  there  when  the  purifiers  were  opened  and  the  foul  Iron  was  ctpOMd  to 
the  air  ?     A.  I  hare. 

Q.  Will  you  Slate,  if  you  please,  whether  they  gave  forth  any  odor,  and,  if  so,  what  was 
the  character  of  them  ?  A.  I  perccirod  the  cbarauteristic  odorous  sub^tanec^  which  have 
been  the  subject  of  eompluiul,  but  not  to  so  great  an  extent  txs  I  have  perceived  llicm  on 
other  occasions  about  large  ga^-works. 

Q.  Arc  tliey  not  inevitable — the  prcacncc  of  unpleasant  odors  when  the  purifying  ma- 
terial, whatever  it  may  be,  as  far  as  yonr  experienoe  extends  f  A.  I  hare  seen  parificn 
opened  at  large  gas-works — 

Q.  I  mean  sueh  ss  you  have  spoken  off  A.  I  have  seen  puriQcrs  opened  in  Isige  gas- 
works when  these  odors  were  so  slight  that  they  might  be  called  imperceptible. 

Q.  What  gas-wurk^  was  tbat?     A.  In  the  Maulmttan  Gas-Work«i. 

Q.  That  ic4  where  this  new  system  of  Tcntilation,  of  which  you  have  epoken,  prevails  f 
Where  the  effete  lime  was  thoroughly  ventilated  by  the  paisage  of  the  air  through  the  closed 
purifier,  and  the  mass  converted  into  a  porous  substance  something  like  chalk  and  inodor^ 
ous;  a  <ajH*cimcn  of  it  has  been  produced  here. 

Q.  You  have  visited  the  works  of  the  tfetropolitan  Company  ?  A.  I  have  on  several 
occasions. 

Q.  I  wish  you  would  stale  your  geucmJ  conclusion  as  to  the  mantigment,  manipulalion, 
and  products  of  the  MetropoUlau  Crus-Light  Company  T  A.  I  have  made  several  visits^ 
One  of  tliem  was  on  the  30th  of  January,  1B&9,  when  a  fouled  purifier  was  opened  especially 
for  me  at  10.30  iji  the  momuig.  This  purlfit-r  was  20  feet  by  20,  and  with  six  tiers  of  trays. 
It  contained  between  200  and  250  bushels  of  lime,  and  very  nearly  l.OoO.OiK)  feel  of  gaa  had 
been  pat  through  ttiii^  limo  during  the  24  hours  immediately  previous;  atmosphere  of  puri^ 
fying-house  strongly  amraonUcal  and  distinctly  stimulating. 

Cassidy,  the  foreman,  stated  that  he  had  been  six  years  iu  Uiis  purifying-house,  and  seven- 
teen years  in  all  in  the  same  employment,  having  come  from  the  Manhattan  Worlcs ;  was  66  yeara 
old,  appeared  robust  autl  with  benlthy  and  Uorid  coiuplexiuii ;  stated  that  the  men  under  him 
were  all  strong  and  unlformlj  healthy,  but  suffered  from  temporary  irritation  of  the  eye& 
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from  the  Etronglr  ammoniacal  atmosphcro  vbcn  the  boxes  were  being  emptied ;  gasnotoTer- 
purifled,  ub  it  still  indicAt^d  gmall  traees  of  sulphur  ami  ammonia. 

I  would  reroarlt,  that  I  ascertained  on  that  occasion  that  the  time  of  cleaning  these  large 
purifiers  una  at>out  one  hour,  which  Ia  a  rery  flhort  period,  if  I  am  uot  mlt^takeii,  and  Indi* 
cates  diligence  in  getting  tbetr  material  out  of  the  way  as  muoh  m  it  cun  be.  I  collected 
some  ttmplcfl  upon  that  occasion  which  huve  already'  been  exliihited  here.  Suh-ntNineiUly  I 
mode  &  rlsitf  together  with  Prof,  SilUmanf  on  which  we  made  those  important  testa  with  lead- 
papera,  and  made  a  thorough  exominatlDn  of  the  work^.  I  agree  with  Prof.  Silliman  in  ihe 
general  conclufiion  that  the  management  of  the  Metropolitan  Gaft-Works  la  quite  as  careful 
and  cleanly  as  la  compatible  with  the  working  of  bo  large  on  eatdblishmeiiL  Excepting  tbtJ 
one  point,  which  might  bo  excepted,  relating  to  ibc  rcutUation  of  the  lime  in  tlie  purifiers, 
which  I  regard  as  entirely  cxtrancoua  to  this  (lucsition,  a  general  answer  would  be  tlint  tliA 
monngcment  and  raanipnlation  of  the  Uetropolitan  Gas- Works  U  us  careful  and  as  cleanly  as 
thai  of  any  other  large  gos^worlu  which  I  hare  Tutited. 

M7/n<rM.-  I  would  ask  the  counsel  whether  he  wishes  the  question  to  relate  to  the  future 
course — whether  he  wishes  to  aak  mj  opinion  as  an  expert  as  to  k  hat  should  be  the  future 
course  of  the  Metropolitan  Gas-Light  Company. 

^ttfye  Van  Vortt:  No;  that  is  not  in  relation  to  this  question. 

Q.  You  hare  state^l  that  the  oxide  of  iron  has  nu  alBuity  for,  and  does  not  remove  the,  U- 
sulphide  of  curbon,  U  that  so;  nbui  would  be  (he  effeiit  of  sulgecting  the  ga<i,  uflcr  the  oxide 
of  iron  had  acted  upon  it,  to  the  hydrate  of  lime  or  wet  lime;  what  effect  woulJ  that  have 
upon  it ;  what  office  would  that  agent  perform,  and  how  would  it  affect  the  gas  to  be  delir> 
cred  f  A.  U  would  depend  upon  the  quality  of  the  gas  ;  It  would  dc|Mtud  upon  tlie  richness 
of  the  gas. 

Q.  What  effect  would  it  hare  upon  the  illuminating  power  of  the  gas  ?  A.  It  would  de- 
crease the  illuminating  power  of  the  gas  iocTitably;  it  would  amount  to  ovcr-purificadon, 
technically  so  colled  by  gas  managers. 

Q.  And  orerpurifioatioD  bos  a  deleterious  effect  upon  the  gas,  has  It  not ?  A.  Upou  the 
illuminating  power  of  the  gas. 

Q.  Then  there  is  such  a  thing  as  OTer*pnri6cation  of  the  gas  ?    A.  There  is. 

Q.  And  that  would  be  the  effcot  of  subjecting  the  gas  to  this  double  melbwl  of  purifica- 
tion of  the  iron  and  lime  afterward  f    A.  It  would. 

Q.  Mow,  Prof  Wurtz,  I  desire  to  ask  you,  as  an  expert,  your  opinion  as  to  the  suggestion 
that  boa  been  made  to  substitute  the  uac  of  the  oxide  of  iron  for  lime  by  the  Metropolitan 
Companies  as  a  method  of  purification  ?  A.  I  think  it  is  incumbent  upon  gas  chemists  and 
upon  the  whole  community  to  be  taught  by  pofit  experience  in  deciding  such  questions ;  we 
are  now  repeating  a  chapter  of  history  here — a  chapter  of  history  which  ha^  l>ecn  tra-sfled 
tbrougli  by  the  gas  manufacturers  of  Great  Britain  more  particularly,  and  even  to  some  ex- 
tent by  our  largest  company — The  Manhattan  Gas-Light  Company.  Couiplaintj^  relating  to 
this  &<vcane<J  nuisane.\  from  municipal  authorities,  hare  been  abundant  in  all  civilized  coun- 
tries where  large  cities  ore  lighted  by  gas.  In  Eiiglnnil  this  was  carried  to  such  an  extent 
that  the  gas  compnnicj  were  brought  up  so  often  as  nuisances  before  the  police  courts,  that 
they  adopted  the  use  of  the  oxide  of  iron,  thinking  that  in  that  way  they  would  get  rid  of  a 
portion  of  the  smell,  and  make  matters  better.  The  tendency,  however,  at  the  present  time, 
is  to  go  back  again.  The  first  result  was  that  the  amount  of  sulphur  increased  in  the  gas.  I 
wish  to  add  here,  with  regard  to  bisulphide  of  carbon,  that  it  Is  considered  by  gas  chemists  us 
a  very  slippery  thing.  The  same  cool  from  the  same  heap  varies  very  greatly  In  its  product 
of  bliulphidc  of  carbon ;  sometimes  the  quantity  being  &o  very  groat  that  it  is  stated  the  gas 
will  give  oR*  the  smell  of  brimstone  matches.  The  point  which  I  wish  to  bring  forward  is, 
tbat  bisulphide  of  corfoon  may  occur  in  gas  occasionally  to  n  very  large  extent,  owing  to 
causes  as  yet  unknown.  Sometimes  a  coal  which  U  found  by  analyst.^  to  be  comparatively 
free  from  sulphur  will  give  a  very  sulphuretted  gas,  from  which  the  sulphur  cannot  readily 
be  reraoTcd  by  the  ordinary  mod>:rs  of  purification.  Until  we  know  more  about  biflulpliidc  of 
carbon,  I  think  I  would  be  cautious  in  substituting  for  the  ogent — the  hydrate  of  lime,  which 
is  knowQ  to  absorb  it— «ny  other  agent  which  is  not  known  to  absorb  it. 
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I  vish  to  moke  one  or  two  further  reinarkJL    I  luive  already  spoken  of  the  danger  abo 

oxide  of  tron  catcliiDg  Arc,  which  seems  to  be  spoken  of  u  one  not  yet  entirely  mutorad 

oar  gM  chciniflts. 

Q.  U  there  a  danger  to  be  apprehended  from  the  oxide  of  iron  catching  6re  ?  A.  Where 
a  Tut  ma«fl  of  it  id  used,  as  would  be  in  a  large  gas>work«  like  the  Uetropoliton  and  is  kept 
lying  about,  I  should  regard  It  aa  a  danger  which  must  be  taken  into  considenlion  in  ad- 
r^nce  of  any  extended  or  continued  scriea  of  experiment?  upon  the  subject 

Q.  What  is  its  liability  to  take  firr  attributable  to — to  the  presence  of  what  in  the  iron  do 
you  attribute  that  9  A.  To  the  presence  of  Rutpburet  of  iron  or  sulphide  of  iron.  Tbe  ef- 
fects of  its  taking  6re  is  to  give  off  large  quantities  of  sulphurous  acid,  which  would  render 
the  atmosphere  of  tlie  neighborhood  of  the  works  intolerable. 

Q.  That  would  be  the  effect  of  it  ?  A.  Yos,  sir ;  with  regard  to  the  management  of  tbe 
Bfetropolitan  Works,  there  is  another  point  I  find  that  t  noted  down  In  reference  to  slate^ 
ments  that  hare  been  brought  forward,  which  I  believe  are  rather  ancient,  being  taken  from 
Ure,  of  men  haring  been  suffocated  in  sewers^  wells^  and  pits,  and  so  on,  by  the  emanatiooa 
from  waste  Ume.  I  would  simply  remark  that  the  only  reasonable  inference  to  be  drawn 
from  this  Is,  that  waste  Ume  should  not  be  used  in  that  way  to  fill  up  sooh  places ;  that  U 
lould  be  managed  precisely  In  the  way  tliat  the  Metropolitan  Oas-Ligbt  Company  do  man- 
;e  it  It  should  bo  spread  out  in  the  open  air  so  as  to  become  rentilalcd  and  oxidized,  and 
the  sulphur  compounds  destroyed,  sj  thit  they  cannot  collect  together  in  depressions  and 
cause  danger  and  produce  deaths  in  that  way. 

Q.  I  ask  you  whether  you  obserred  In  the  neighborhood  of  tho  Metropolitan  Oaa-Worka 
any  can«cs  which  would  be  likely  to  produce  contaminating  or  deleterious  odors,  A.  On  tbe 
occasion  of  one  of  my  visits  I  smclled  a  very  putrid  odor,  which  I  waif  informed  prooeedod 
trom  an  estjiblishinent  for  tlie  boiling  up  of  the  carcasses  of  dead  horses,  the  location  of 
which  was  pointed  out  to  me,  and  from  which  the  wind  at  that  time  blew  directly,  as  I  ob> 
served. 

Q.  Where  was  that  establishment  ?     A.  At  the  foot  of  Thirty-eighth  Street,  three  blocks 

SQUth. 

Q.  Was  It  such  an  odor  aa  would  be  likely  to  proceed  from  such  a  cause  as  that  ?  A.  I 
should  have  said  I  pereeived  it  on  two  occasions.  On  one  occasion  Prof  Sdlimon  was  with 
uie,  and  he  pointed  it  out  to  mc,  and  if  e  both  remarked  its  entire  distinctness  from  the  odor 
of  the  gas-works.  The  wind  was  blowing  In  such  a  direction  that  no  smell  could  come  from 
the  gas-works. 

Q.  Was  It  an  odor  that  would  be  deleterious  to  health?  A.  I  »houM  think  it  was  an 
odor  decidedly  dclctGriou<i  to  health.  There  is  another  Urge  cstablishmcut  that  is  known  by 
the  name  of  a  piggery.  I  did  not  go  inside  of  it,  but  I  infer  also  from  the  odor,  which  was 
the  usual  odor  of  a  pigsty. 

Q.  lluvr  near?     A.  Kest  door  to  the  Hetropolitnn  Gas- Works. 

Q.  It  cxti'udod  how  far?  A.  It  extended  nearly  the  whole  of  the  long  side  of  the  bl< 
between  Eleventh  and  Twelfth  Avenues.  1  wish  to  add  that  I  have  consulted  some  of  my 
chemical  fricads  about  this  question  as  to  the  character  of  these  odors,  which  are  known  to 
sprend  through  the  city  on  certain  occasions,  and  I  have  found  several  who  have  concurred 
with  mo  In  the  idea  that  they  were  not  always  from  tlie  gas-works ;  that  there  are  odors 
which  spread  over  New  York  from  other  sources,  and  which  they  recognize  as  sucb— «0ffle- 
times  as  the  smdl  of  putrid  matter.  I  think  the  gas-works  have  received  the  blame  of  all 
those  things.  Injustice  has  been  done  them  to  that  extent  I  would  add :  1  believe  it  comes 
under  the  present  head  that  we  are  talking  oi;  that  there  would  be  considerable  dlfficulir 
and  injury  in  at  once  arbitrarily  changing  the  system  In  use  by  tbe  Metropolitan  Ga*- Works 
at  this  season.  It  could  only  be  done  at  a  season  when  the  consumption  of  gas  is  at  a 
minimum. 

g.  What  season  U  that  f    A.  In  the  spring,  I  suppose ;  in  AprU. 

l^.  Hare  you  stated  already  when  the  process  of  venillation  of  effete  lime  in  use  bf  tb* 
Manhattan  Company  was  fir^t  made  known  to  the  public?  A.  It  was  first  really  lud* 
known  to  the  chemical  public  by  its  publication  in  tbe  London  Journal  of  OiU'lAffhtiMff 
during  the  last  month — the  preceding  mouth  of  January. 


I 


539 


I 


^  Of  this  jTMr?  A.  Of  this  year.  It  bu  reaUf  not  be«D  made  known  Co  the  general 
public  in  such  a  form  as  to  be  available  prautically  at  all 

Q.  Tbcrc  have  been  no  apecificatioos  of  it  publisbcd  J  A,  Tberc  bare  been  no  spcdfici- 
tiona. 

Croas-ejnmlncd  by  Mr.  Blm : 

Q.  In  your  opinion,  \a  tbcic  any  ncce«ity  for  the  Metropolitan  Goa  Company  to  conduct 
Ita  operallona  of  the  manufactarc  of  gas  in  a  way  tliat  gives  ofl*  the  ofK-nsive  oclors  that  ore 
given  off  when  Its  purifiers  fcrc  changed?    A.  Not  permanently. 

Q.  Hud  they,  on  the  14th  of  July  last,  or  the  ).fth  of  July  hiHt,  gone  to  work  to  remedy 
the  offensircnesEt,  could  it  not*  have  been  done  long  before  this  Ume  f  A.  Well,  I  am  not 
rofllly  Umnd  to  answer  a  question  which  relates  more  especially  to  gas  engineering.  I  do  not 
feel  competent  to  answer.  The  Impression  on  my  mind  id,  that  they  might  have  done  it 
It  is  merely  an  Impression ;  that  is,  if  they  had  the  specifications  berore  them. 

Q.  Is  not  the  process  of  purification  by  Tentilstiun  a  modlflcatJon  of  Falmer^a  process, 
which  has  been  known  for  a  long  time?  A.  I  should  say  not.  It  is  ao  improvcntent — an 
additional  improvement  or  appendage  to  the  Palmer  procesa,  and  throws  out,  also,  aome 
portions  of  the  Falmer  process. 

Q.  Is  it  a  patented  proeesa  ?  A.  I  do  not  know  whether  It  la  or  not  I  hare  no  right 
to  know  any  thing  about  that. 

Q.  Is  there  any  difficulty  in  any  other  gas  company  gaining  the  means  neeessury  to  put 
that  proceM  in  operation— I  mean  by  inspection  there  ?  A.  There  it  no  difficulty  in  their 
gaining  a  knowledge,  I  presume.  I  know  of  no  such  difficulty.  The  Manhattan  Gas-Llght 
Company  have  offered  no  obstacles  to  inspection,  so  far  as  I  am  aaare,  altliough  I  am  not 
familiar  with  their  police  regulations ;  but,  as  to  their  being  able  to  do  it,  that  depends  upon 
conditions  that  I  am  totally  ignorant  of. 

Q.  What  conditions  ?  A.  That  was  answered  In  my  previous  answer— «b  to  whether  it 
is  patented,  or  is  going  to  be,  or  is  caveated. 

Q.  Suppose  the  chemist  of  the  company  goes  there  to-morrow,  can  he  get  access  to  the 
information  necessary  to  put  this  process  in  operation  ?  A.  I  cannot  answer  that  question. 
I  have  no  authority  to  answer  for  the  Manhattan  Gaa  Company. 

Q.  Then,  if  there  are  no  mcan^,  to  your  knowledge,  of  putting  that  process  in  operation, 
wc  will  leave  that  out  of  the  question  ?  A.  I  do  not  know  that  I  am  to  decide  oa  to  whether 
we  will  throw  that  out  of  the  question  or  not 

Q.  How  long  has  that  process  been  in  operation  in  the  Manhattan  Company  ?  A.  I  am 
not  familiar  with  the  history  of  it,  eicept  in  a  very  general  way,  and  by  hearsay.  I  have 
been  informed  tliat,  in  Its  present  form,  it  has  been  In  use  some  two  or  three  years. 

Q.  At  the  ManhattKO  Works  ?  A.  Yes,  sir.  In  a  form  somewhat  approximating  to  what 
it  is  now.  I  ara  told  it  has  been  longer  in  use,  but  I  could  not  give  tlic  details.  Tlie  Man- 
hattan Company  has  made  many  experiments.  They  have  tried  the  iron  process  very  extcn- 
Btvcly,  and  failed  to  succeed  with  it 

Q.  That  I  do  not  want'to  go  into.  I  con6ne  myself  to  one  class  of  qncsUons  at  a  Ume. 
Has  not  the  ventilating  process,  as  applicable  to  the  additional  purification  of  gas,  been 
known  to  gas  engineers  for  a  long  time  ?     A.  It  lias  l>een  known,  but  unrarorably. 

Q.  And  no  fkvorable  process  known  until  tliis  was  got  out  ?  A.  Xot  that  I  have  heard 
of.     There  have  been  dangerous  accidents  frequently  from  the  attempt^. 

Q.  Which  of  the  processes,  now  in  use  in  this  city,  of  manufacturing  gaa  Is,  in  your 
opinion,  the  least  offensive?  A.  I  can  have  no  hesitation  in  saying  the  process  in  use  by  the 
Manhattan  Gas-Light  Company. 

Q.  Which  if  the  next?  A.  I  am  not  fdmiliar  with  the  process  used  by  the  Burlem 
Company. 

Q.  1  confine  myself  to  the  Metropolitan,  Kow  York,  and  Manhattan.  The  Manhattan  la 
the  best,  you  have  said.  Now,  which  is  the  next,  in  the  sense  of  1>cing  the  least  offensive  ? 
A.  To  whom? 

Q.  The  least  offensive  in  the  process  of  manufacturing.  This  order  expressly  says,  or  it 
speak*,  of  the  process  of  ro anu fuel u ring.     It  looks  to  that.     A.  I  cannot  answer  the  que  B 
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tion.     I  hotre  never  mado  but  tvo  rlsitB  to  tbe  Xew  Toik  GoB-Ligbt  Companj  when  tkcy 
were  opening  the  purifiers,  and  I  cannot  spmk  from  ki  liule  experience  and  obserTAtiaa. 

Q.  If  yvu  cannot  speak  aa  to  that,  liuw  could  yon  speak  ^o  io  vour  pamphlet,  and  in  foor 
tmtimony,  u  to  the  menu  of  these  priK*Mo« — of  the  Kew  Tork  G«a  ronipnnv'fl  process  t  A. 

iplj  becaasc  I  observed  the  faeta  etatcd  in  the  pamplilct.     I  obeencd  an  offensive  smelL 

Q.  But  rnn  did  not  o)>serre  sufficient  l<>  enable  tou  to  saj  whether  that  pruceaa  vu 
'more  ofTeusire  iIlid  (lie  MettopoUtau  G:iti  Companj*^  process  ^  A.  I  will  make  an  anttwcr  to 
thi*^  point — which,  I  presume,  ought  to  be  jivitisfiictor}' — that,  on  the  occasion  on  *bic4i  I  Ti»* 
itcd  them  for  this  special  purpose,  tlic  New  York  Ga»-Light  Company'^  *orka,  luid  the 
Metropolitan  Gas-Light  Company's  works^  on  thew  special  oecosionSf  I  obscrTcd  m  wont 
smell  at  the  Metn^poliUin  Gas-Wurkf  than  I  did  at  the  other,  a«  far  aa  «mell  U  concerned. 

Q,  And  all  rour  knowledge  as  to  tlie  matters  i*onneetcd  with  Ihe  iron  process,  yon 
derived  from  what  knowledge  jou  obtained  at  tho^u  two  vifttat     A.  I  cannot  say  th«t. 

Q.  Hare  yon  had  any  more  opporlanity  of  ascertaining  the  eflecl  of  tbe  Xew  Tork  Com- 
pany's procesa  than  you  have  hud  as  to  the  question  of  iti  oOeastveoeas  ?  A.  As  baa  been  rt- 
marked  here  before,  there  are  many  iron  processes, 

Q.  I  um  talking  of  the  New  York  Ga:i  Company's  iron  prooeM.  Ilaro  you  had  any  more 
opportunity  ?     A.  Not  of  that  ."pccial  motlifleation ;  I  have  not. 

Q.  In  changing  from  the  lime  process  to  the  iron  process,  is  any  thing  more  needed  Ui«b 
only  changing  the  purifierB,  and  removing  the  trays  and  pulling  in  iron  instead  oflime?  A. 
That  is  strictly  a  question  fur  an  engineer  to  decide.  The  diOicuUies  met  with  would,  prob- 
ably, be  more  in  the  culkteral  ond  :<:ub«idlary  arrangements  or  fixtures  neceatary  than  ia  the 
mere  cltraniug  out  of  the  Ume  and  putting  in  iron. 

Q.  What  fixtures  do  you  refer  to?  A.  As  I  stated  before,  I  am  not  specially  famtli«r 
with  the  New  York  Gas  Company's  process.  I  have  fiecn  ibeir  material  spread  out  oa  tbe 
floor  of  their  purifying- bouso  and  in  the  open  air,  but  I  cannot  state  how  much  space  they 
require  to  spread  it  out. 

Q.  1  am  tolking  about  the  space  they  require  for  rcfirifying.  Suppose  iliey  desired  lo 
change  to  the  iron  process,  would  they  need  any  thing  more  when  the  purifiera  were  changed 
than  to  take  out  Tbe  traya  and  put  in  iron  instead  of  Ume  f  A.  I  should  reignrd  that  merely 
as  a  question  to  bo  decided  by  reference  as  to  the  facts  of  what  the  N'ew  York  Companr  did 
under  the  circumstances — the  modifications  of  their  machinery. 

Q.  Ia  that  tlie  fact  tliat  that  was  all  the  change  tlioy  made  ?  A.  I  could  not  say  whetber 
the  New  York  Company  made  any  change  in  their  fixtures. 

(j.  Then,  any  thing  you  hare  said  as  to  the  impossibility  of  the  Metropolitan  CocnpaAy^e 
changing  to  the  iron  process,  you  do  not  know,  as  a  fact,  whether  they  can  or  cannot,  cor 
as  to  the  time  It  would  lake.  A.  So  far  as  the  mere  substitution  of  the  iron  for  Ume  is  con- 
cerned, I  could  not. 

Q.  Accepting  the  fact  that  the  iron  can  be  substituted  for  the  Ume,  what  other  thing  ia 
there  inrolred  In  the  change,  which  wiU  take  lime.  Is  tlicrc  any  thing  more  than  a  sofl- 
cicnt  space  for  the  revivification  of  the  iron  f  A.  In  answering  that  question  the  most 
prominent  point  that  comes  to  my  mind  is  as  to  whether  they  would  be  able  to  command 
trained  workmen,  familiar  with  the  iron  process. 

Q.  Does  it  require  any  trained  workmen  f  A.  I  should  thin!t  it  extremely  probable  It 
did.  My  oTpcrience  is  to  the  efleet  that  do  modification,  in  uny  great  manufiicturing  opcrm- 
tion,  however  smaU,  can  be  carried  on,  however  simple,  without  trained  workmen. 
,  Q.  Do  you  not  know,  as  an  actual  fact,  that  at  the  New  York  G^is-Worka  the  men  are 
not  trained  ?  A.  In  tbe  peculiar  process  relutlvc  to  the  Iron — I  do  not  speak  of  mere  laborers, 
I  mean  the  men  who  are  relied  upon  to  see  to  it— -the  responsible  men  who  ore  eompetont 
lo  meet  any  unlooked-for  contingency. 

Q.  Do  you  not  know  that  the  parties  controlling  the  process  in  n^  at  the  New  Tork 
Gus-Works  have  made  an  offer  to  furnish  all  the  psiitt'tance  necefi^ary  to  introduce  that  pro- 
elscwherc?    A.  It  may  be  bo.  but  1  h.ive  tiM  eneounterod  the  information. 

Q.  Have  you  not  socn  their  circular  ^  A.  I  tiavo  not,  that  I  remember,  I  Imre  no\ 
rend  it. 
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Q.  Are  not  alt  the  proccsMs  necA  in  this  city  I>t  the  three  large  cninpanlos  for  the  manu- 
facture of  gns,  UDheBlthy  ?  A.  I  altould  regard  the  iron  proct'tis  as  huWng  a  tetidunoy  to 
ntTcct  the  puhlic  health  mjuriowftly. 

Q.  Id  what  way  ?     A.  By  leaving  the  sulphur  in  the  gas. 

Q.  Yoii  meari  hy  introducing  it  into  the  rooms  *     A,  Yce,  en. 

Q.  Now,  tnkiitg  thnt  iron  process  and  applying  lime  to  it  subsequently,  wtuld  it  then  rv- 
mnin  unhcnUby  ?     A.  Probobly  not,  it  would  only  affect  the  eyes  of  the  public. 

Q,  The  effect  would  be  deleterioU:)  to  the  iUuminaling  power  of  the  gas,  would  it  uut7 
A.  I  should  apprehend  that  it  would. 

Q.  Tlien,  tf  the  companies  were  required  to  introduce  tliat  ventilating  process  of  lime, 
after  tlie  iron,  and  were  rcquire<l  to  furnish,  for  a  given  fum  of  money,  the  same  illuminnting 
powera,  the  only  deleterious  effect  would  bo  upon  the  stockholder*,  would  it  not?  A.  That 
la  Hcarcely  a  question  for  a  chcmift. 

Q,  Unpleasant  odors  ore  not  unavoidubie  in  the  practical  miinufncturo  of  gas?  A.  It 
hfti  been  recently  so  discovered  by  the  Manhattan  Gas-Light  Compnny. 

Q.  And  that  by  the  proceK^  trhicb  has  been  In  nsc  two  or  three  years?  A.  Secretly; 
that  t«,  it  has  not  been  a  mntlcr  of  publicity. 

Q.  Has  there  been  any  difficulty  in  any  way,  to  far  u  you  know,  of  gaining  ncecss  f  A, 
Xot  so  far  as  I  know.     I  have  found  the  doors  open. 

Q.  Why  did  you  sfty  secretly  ?  A.  Secretly  may  be  too  strong  a  terra.  I  mean  pri- 
Tjtoly — it  has  not  been  k  matter  of  publicity. 

Q.  Have  all  of  the  gas  companies  and  yourAelf  known  all  about  it  *  A.  I  think  not^ 
from  the  fact  that  I  have  talked  with  officials  of  the  gas  companies,  who,  until  quite  rcceutlj, 
had  not  understood  the  nature  of  it. 

Q.  What  officials  do  yon  refer  to  ?  A.  That  I  do  not  think  I  should  be  called  upon 
to  say. 

Q.  Any  official*  of  the  Metropolitan  Gas  Company  f  A.  Ko,  sir.  I  could  not  specify 
any  officials  of  the  MelropoKtan  Company. 

Q.  Was  or  was  there  not  any  one  of  that  company  f  A.  I  do  not  remember  any  especial 
individual. 

Q.  When  were  you  consulted  by  the  Metropolitan  Company  with  reference  to  any  ques- 
tion connecte«i  with  their  manufacture  of  gas  y  A.  I  could  not  remember  the  prw-iso  dale. 
The  president  of  the  company  called  upon  me  fir^t  in  connection  with  matter  some  time  in 
August  lust,  I  believe. 

Q.  What  then  happened — was  there  any  thing  more  than  asking  you  to  suggest  something  f 
X.  Tiie  salient  pointj«  of  that  interview  which  recur  to  iny  memory  are,  that  tlie  president 
desired  me  to  recommend  to  htm  some  gentlcraim  who  would  be  coinptrtcnt  to  take  up  the 
invesUgaiion  of  gas  punfti-ation,  with  a  view  to  the  improvement  of  their  process. 

Q.  At  that  lime  you  knew  the  Manhatun  gas  process  was  In  operation  }  A.  At  that 
time,  jes,  sir.     Previous  to  that  I  had  been  examining  it. 

Q.  Ton  8Ali(>fi('d  yourself  it  wArt  successful  *  A.  1  was  not  so  strongly  decided  about  it 
as  I  became  afterwartl.     1  was  making  up  my  mind  in  that  direction. 

Q.  After  that  time,  when  did  you  first  do  any  thing  further  in  connection  with  the  Metro- 
politan Gas  Company*]*  process?  A.  Not  until  within  a  few  weeks.  I  was  not  called  upon 
until  a  few  weeks  since.     I  cannot  remember  the  precise  date  at  this  moment. 

Q.  Have  you  not  a  pergonal  knowledge  of  the  iron  process  in  use  abroad  ?  A.  I  have 
not,  sir,  from  observnlion. 

Q.  You  do  not  know  how  the  New  Tork  Company*a  process  bear  coinpariion  with  them  ? 
A.  Not  from  observation — no,  air. 

Q,  You  beard  Prof.  Silliman's  testimony  ?  A.  I  wns  presoit  at  the  whole  of  his  Icaii- 
roony,  I  believe,     I  heard  most  of  it — yes,  sir. 

Q.  Is  there  any  portion  of  it  you  disagree  with  ?    A.  There  may  be  some  minor  chemical 

points  involved  in  which  I  did  not  agree  with  him.     I  have  already  alluded  to  one  point 

as  to  my  eslIwattoQ  of  the  actual  poisonous  cbamcter  of  the  sulphurous  acid  in  small  quan- 
titiea. 
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Q.  Is  there  any  lliing  eUe  that  occurs  to  you  ?  A.  There  were  other  pointa  which  I 
really  cannot  recollect  at  this  moment. 

Q.  Any  thinj;  of  any  importance  ?  A.  Nothing  of  any  essential  importAQce  beuing  upon 
this  qucj^tLon,  that  I  recollect. 

Q.  You  spoke  of  ozone  in  the  atmosphere — is  there  any  great  quantity  of  OKane  ia  the 
atiuodphore  of  cities  ?  A.  It  is  very  varying,  as  a  general  thing.  It  has  been  found  in  Uw 
atnio.aphcru  of  cities  constantly  by  t«stfl  applied. 

Q.  Ia  not  its  Amount  very  much  less  than  in  country  atixiospberc  f  A.  Its  amotut  b 
Btnall,  but  it  is  belicvoU  to  bo  constantly  present  and  constantly  reproduced. 

Q.  Is  U  not  much  smaller  than  in  the  atmoFphcre  of  the  country  y  A.  I  do  not  rtcaU 
the  facts  distinctly  enough  at  this  moment  My  impression  is  that  it  is  so— that  in  catiea  it 
Is  asually  smaller  than  in  the  country.  That  depends  upon  the  proximity  of  the  aea-ooMt, 
I  think. 

Q.  Do  you  consider  yourself  a  Eanitarian  ?  A.  Only  so  far  as  I  hare  bad  my  attention 
drawn  a  good  dvnl  in  the  course  of  my  studies,  and  in  my  practice ;  though  tosubjeclJ  ra-lher 
connected  with  therapeutical  subjects  than  sanitary. 

Q.  HoTT  OS  to  physiological  matters  ?  A.  I  could  scarcely  call  myself  a  thoroc^h  pbjs. 
iologist ;  toxicology  I  have  studied  pretty  thoroughly — (he  Ecienoe  of  poisons. 

Q.  Is  not  any  thing  injurious  to  health,  in  a  greater  or  less  degree,  which  changes  the 
natural  composition  of  the  atmosphere  we  breathe  ?  A.  i  do  not  know  that  I  get  the  f^ 
sense  of  the  question. 

Q.  Is  not  any  tiling  which  changes  the  composition  of  the  atmosphere  which  we  breathe 
dangerous  to  health  in  a  greater  or  less  degree  ?  A.  I  should  say  the  question  was  scarcely 
definite  enough  for  mo  to  answer  yes  or  no. 

Q.  Is  the  bcaltbiest  atmosphere  that  which  nature  haa  made?  A.  That  is  decidedly  the 
dictate  of  experience. 

Q.  If  any  change  of  any  kind  is  made  in  thut,  does  it  not  in  a  greater  or  less  degree 
make  it  unliealLhy  ?     A,  The  atmosphere  Itself  is  variable  somewhat, 

Q.  Can  you  answer  my  question  or  can  yoii  not  ?  A.  It  i^  simply  a  question  as  to  the 
degree  of  the  change,  and  the  kind  of  cb^inge.  There  arc  many  changes  that  could  be  made, 
which  would  nut  affect  the  bL>aUh  appreciably  or  ut  all  Most  atmospbores  might  even  be 
changed  for  the  better,  as  regards  health, 

Q.  Kow,  the  Manhattan  Company's  process — what  change  would  it  require  to  introduce 
that  at  the  Metropolitan  works  f  A.  That  is  also  a  question  which  the  engineers  would  have 
to  answer.  I  could  say,  generally,  tb&t  additional  buildings  would  be  required;  and,  1  pre- 
sume, an  additional  exhauster,  or  engine  of  bomo  kind,  for  producing  a  current  of  air  through 
the  purifiers. 

Q.  What  additional  buildings  ?  An  additional  building  for  the  supplementary  purifier  at 
least 

Q.  Any  thing  chd  A.  It  would  require  on  additional  eng^nc-housc,  and  room  for  the 
exhauster.  This  additional  building  fur  purifying  is  nothing  more  tlian  a  brick  building — 
perhaps  twenty  feet  square.  That  is  a  very  small  matter.  The  engine  and  boiler  would  be 
the  main  thing — the  engine  for  drawing  the  air  through. 

Q.  Is  that  a  matter  requiring  any  great  tine  f  A.  I  believe  it  generally  takes  some 
time  to  set  the  boilers  and  erect  an  engine,  and  get  them  In  working  order. 

Q.  It  is  Bimply  the  time  necessary  to  set  a  moderate-sized  engine.  A.  I  presume  M),  so 
far  03  I  can  say,  not  being  an  expert  in  that  particular  branch. 

Q.  You  have  spoken  of  over-purification,  and  of  the  effect  of  absorption  of  naphthaline ; 
what  is  the  efTcct.of  It  f — any  thing  but  to  reduce  the  illuminating  power.  Is  It  any  thing 
other  than  that  ?    A.  I  don*t  know  that  it  produces  any  other  injurious  clTccta. 

Q.  I  understand  you  to  J>ay  that,  in  your  opinion,  the  New  Yurk  Gas  Company's  process 
allows  too  much  sulphur  to  pass  into  the  rooms  ?  A.  That  would  seem  to  bo  the  conclu- 
sion, not  only  from  general  experience  in  the  iron  process,  but  also  from  Prof.  Cbandler't 
direct  investigation. 

Q.  You  state,  in  your  pamphlet^  that  '*  the  Metropolitan  Gas  Companies  bare  conse 
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quontly  b«n  antble  to  eomplr  with  the  conditions  required  by  the  Metropolitan  Gas  Act  of 
1800,  tliJil  the  gas  eball  not  contain  more  than  tw'euty  gnuna  of  sulphur  in  100  cubic  fuel," 
Speaking  of  the  London  companies,  you  consider  the  pnrUamentnrr  requirement,  reducing 
the  sulphur  to  twenty  groins  in  one  hundred  cnbic  foet,  as  reducing  it  to  the  point  of  health  f 
A.  I  consider  gas  containing  twenty  grains  of  solpkur  aa  still  decidedly  objectionable,  if 
better  can  be  done. 

Q.  Then  you  consider  that  the  parliamentarr  limit  f  f  twenty  grains,  to  which  the  London 
compnniefl  haro  been  enabled  to  reduce  it,  as  i>till  leaving  it  unhealthy  f  A.  Uuder  clrcum- 
■tinc«a  favorable  to  the  development  of  its  detrimental  effects,  I  should. 

Q.  Rchultx  is  a  competent  chemist,  is  he  not?  A.  In  gua  matters  be  la  a  very  good 
chemist 

Q.  Then,  when  he  states  that  the  New  York  Company's  iron  process  ha^  reduced  it  to 
12.91  grains  of  sulphur  in  one  hundred  cubic  feet  of  gas,  you  admit  that  is  about  oncJtalf 
less  than  the  English  parliiimentary  limit?  A.  I  (should  not  attach  so  much  importance  ono 
way  or  another  to  those  figures  given  tbcre^  as  to  the  quantity  of  sulphur.  Tliey  are  both, 
in  my  opinion,  lower  than  U  probably  th&  truth^-considcmbly  lower, 

Q.  Then  why  do  you  say  in  your  pamphlet,  "Tlie  most  striking  fact,  developed  by  the 
above  ehori  btit  significant  report,  is  the  high  degree  of  freedom  from  sulphur  of  the  gus  of 
the  Uanhattan  Company,"  if  you  did  not  bcliero  it  to  be  true  ?  A.  I  spoke  there  of  the 
report, 

Q.  Wliy  did  you,  in  a  report  to  the  company,  quote  another  report  which  you  did  not 
believe  to  be  true,  and  state  "  that  that  was  exceedingly  significant  and  satisfactory  ?  "  A.  It 
would  be  rather  strong  language  to  say  that  I  do  not  believe  the  report  to  be  true.  I  believe 
it  to  have  been  low  in  all  probability;  the  word  believe  is  too  strong  a  word  to  use  in  tho 
connection,  in  my  opinion. 

Q.  Do  you  believe  that  tliis  report  of  Mr.  Schultz  is  correct  ?  A.  I  think  in  the  main 
It  ifl. 

Q.  Do  you  belicvo  it  to  be  correct  in  its  statement  of  the  sulphur  in  tlie  gas  of  the  Kew 
York  and  Manhattan  Companies  ?  A.  I  have  no  l>eUcf  on  the  subject.  I  think  it  is  not 
atridly  correcL 

Q.  How  long  hare  you  so  thooghl?  A.  One  important  piece  of  information,  which  led 
to  the  modification  of  my  op'mion  upon  that  subject,  was  Prof.  Cliandler's  mvestlgation. 

Q.  How  long  have  you  so  thought  it  was  not  correct  ?  A.  Since  I  have  myself  been  oc- 
cupied with  Prof.  SUliman,  within  two  months  past,  in  8ome  determinations  of  the  sulphur 
in  gas,  which  have  led  me  to  believe  that  some  determinations  of  the  sulphur  heretofore 
made  have  been  too  low. 

Q.  Then,  I  understand  you  that  you  consider  this  report  of  Mr.  Schultz,  so  far  as  it  re- 
lates to  the  amount  of  sulphur,  aa  valueless?    A.  Not  altogether  valueless. 

Q.  If  incorrect  is  it  not  valueless?  A.  The  results  of  Mr.  Schulia  and  Dr.  Torry 
were  doubtless  obtained  by  the  method  which  has  been  iu  ordinary  use  by  gas  companies  for 
determining  the  sulphur,  and  which  was  introduced  by  Dr.  Lctheby.  Several  other  ehemisis 
have  recently  come  forward  nilb  the  opinion,  within  the  last  year,  that  all  the  de termination B 
made  by  Dr.  Lcthcby's  apparatus  are  too  low,  and  that  the  amount  of  sulphur  is  much  higher 
than  has  been  placed  by  him,  showing  itiat  the  amount  of  sulphur,  as  indicated  by  Dr. 
Lctheby's  method,  is  incorrecL 

Q.  It  is  the  method  which  baa  been  used  in  England  for  determining  whether  the  com- 
paniesi  there  have  conformed  to  the  parliamentary  standard  ?  A.  Yc«,  sir,  and  it  is  very 
seldom  thai  it  has  given  twenty  grains,  until  quite  recently. 

Q.  If,  by  a  process  which  is  used  abrond  to  determine  whether  the  gas  comes  up  lo  the 
parliamentary  standard,  it  is  found  that  the  oxide-of-Eron  process  gives  eight  grains  less  of 
sulphur  tlian  the  parliamentary  standard  requires,  docs  it  not  show  that  that  process  is 
superior  to  the  process  in  use  in  London  ?  A.  A  great  deal  dependit  upon  the  coul  that  is 
aacd  in  making  the  gas.  If  very  pure  coal  is  used,  true  from  sulphur,  applying  the  same 
proc«ts  of  test  abroad  and  here,  wo  get  eight  grains  less  in  th'^  N'enr  York  Company*s  prc- 
CCH  than  is  required  by  the  partiamcntary  standard — between  seven  and  eight  grains. 
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Q.  Taking  tli&t  same  ti»t,  df>M  llinl  hnt  ebow  that  tlie  iron  procets  in  Ui«  bj  tbi-  Xc« 
York  Cutupmnr  \»y  so  far  as  ealpliur  U  conceraed,  superior  to  the  process  in  use  abnM<]f 
JL  It  would  siinplj  ehov,  to  mj  miDd,  that  it  Li  probable  thai  just  at  that  partinilar  time 
the  New  York  Oi»-Light  Company  were  operating  in  eoine  war;  either  by  the  aid  of  coal 
favorable  to  auch  a  result^  or  by  lliat  com()ined  with  other  mean^,  of  scrubbing,  for  instanee, 
whieli  they  use,  as  I  am  told,  so  as  to  produce  a  ga«  very  free  from  sulphur.  I  do  not  kiK>« 
that  the  oxide-of4ron  process — I  do  not  know  that  it  would  be  right  to  attribute  the  wbola 
rcdult  to  that. 

Q.  Here  U  a  test  that  i.s  u^ed  abroad,  which  f^i^'es  between  seren  and  ei;;ht  graiiu  of 
sulphur  less  to  one  hundru'd  cubic  feet  than  the  parliamentary  standard  requires.  Not,  ts 
being  stated  by  yourself  tliat  the  conipanieA  Id  I<ondon  cannot  even  come  down  to  the  par- 
lionietitarr  Htandard,  doe?  not  that  fact  show  that  the  process  of  the  New  York  Oa«  Com- 
pany rumi:!ihes  a  gas  purer  and  more  free  from  sulphur  tlinn  that  of  the  London  eonipanJes* 
A.  Speaking  of  the  whole  process  of  the  New  York  Gas-Light  Company,  I  should  answer  ia 
the  afflrmatire. 

Q.  I  understand  you  to  agree  with  Prof.  Silliman  in  raying  this ;  in  so  far  as  purpoMs  nf 
health  arc  concerned,  the  question  of  naphthaline  and  pbennl  may  be  loft  out  of  thia  conald- 
oration  ?     A.  I  oo'iisider  them  very  minor  matters. 

Q.  Do  tlicy  have  any  bearing  whatever  other  than  the  fact  that  phenol  ia  a  diriafeeUDt  f 
A.  I  should  prefer  to  throw  them  out  of  this  conaidLTation.  I  think  they  bear  about  tl 
much  upon  the  one  Mdc  05  the  other,  in  ercry  A?pectf  1>otb  )tro  and  con, 

Q.  Is  not  sulphide  of  ammonium  found  in  gas  purified  by  the  Manhattan  procen  t  A. 
I  hare  not  recently  tested  the  gas  of  the  Uanbattun  Company.  So  far  as  my  own  knowledge 
citendd,  they  do  not  deliver  gas  contiining  sulphur. 

Q.  Was  not  the  sulphide  of  ammonium  found  in  the  purified  air,  on  being  delircrcd  from 
the  gupplementary  purifier?  A.  Ft  waa,  but  in  a  very  minute  quantity.  It  was  Hrarcely 
pcrccplible  to  the  Bmell,  thougli  it  was  to  lead-paper. 

Q.  You  have  u«ed  in  your  direct  testimony,  at  various  times,  the  wordt:  ''Tiierc  l»  no 
evidence,  that  so  and  so  occurs  in  or  is  accomplished  by  the  iron  process."  What  do  you 
mean  by  that  ?  Do  yon  mean  that  you  have  not  investigated  it  tiufBcicntly  to  say  that  ibeae 
things  arc  accomplished,  or  what  do  you  mean  ?  A.  Tlierc  is  more  than  one  ease  of  the 
kind,  to  which  difierent  answers  would  apply.  There  arc  cases  in  which,  if  I  remember 
aright,  I  made  ut^e  of  tluit  remark,  In  which  the  matter  has  been  investigated. 

Q.  The  eiprcssioD  is  peculiar,  **  Tlicre  "w  no  evidence."  A.  I  mean  that  we  cannot  piv- 
coed  in  chemical  matters  any  more  than  in  legal  matters,  without  some  evidence' — wiiliout 
facta  to  start  from. 

Q.  When  you  say  that  there  is  no  evidence,  that  such  and  sacb  things  are  eliminated  by 
the  iron  proce^,  do  you  mean  that  doea  not  eliminate,  nr  i>imply  that  you  do  not  know  that 
it  'n  eliminated  ?  A.  I  simple  mean  that  no  chemidt  has  ever  brought  forward  any  evidence, 
from  eiperimcnta,  that  it  has  been  eliminated. 

Q.  Do  you  mean  that  no  chemist  Itaa  ever  brought  forward  any  eridcnoe,  that  it  baa  not 
been  climinnled*  A.  In  some  cases  I  do.  In  the  ease,  for  instance,  of  the  bisulphide  of 
carbon,  some  chemists  have  made  very  exlenplve  experimctita  with  bisulphide  of  carbon. 
Tlicy  have  found  compounds  of  bisulphide  of  carbon  with  lime,  but  tbey  found  none  with 
oxide  of  iruu  that  I  could  find  any  evidence  of. 

Q.  Do  you  know  whether  Oiey  looked  for  any  f     A.  No,  air ;  I  cannot  say  that, 

Q.  Did  they  say  that  they  found  none,  or  simply  failed  to  mention  them  Y  A.  If  they 
had  found  them  ihry  would  have  mt-ntioned  them. 

Q.  Do  all  gas  vompanies  apply  the  scrubbing  procesi.  Is  it  in  use  by  all  oompaniea? 
A.  No.  «r;  not  by  all. 

g.  Is  it  in  use  by  nil  the  companies  in  ibis  city  ?  A.  I  think  the  Manhattan  Gas-Ught 
Company  do  not  scrub  their  gas  before  condensing  it. 

Q.  In  speaking  of  the  hydroaulphurioacid  and  hydrostilphatc  of  ammonia  in  your  pam- 
phlet, you  say  that  "  in  the  lime  proceaa  the  rooditions  prrsenl  themiielvefl  merely  for  the  ar- 
rest of  all  the  free  carbonic  and  bydroaulphurie  aciila,  and  free  ammonia  salts,  In  definite 
forms  of  combination.     In  tbe  case  of  the  iron  process  this  can  by  no  moona  be  SMerled.** 
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Q.  Do  Toil  TOCHn  to  say,  by  thai,  it  Is  not  true  of  the  iron  prot'css?  A.  No,  sir  ;  I  racan 
that  the  weight  of  evidence  ifl  very  much  against  it  in  the  caao  of  the  iron  process — the  testi- 
mony of  factpt  nnJ  invrftilgnlione,  so  far  as  they  have  gone. 

Q,  In  speaking  unttor  (he  bead  of  carbolic  and  croiylic  alcobohi  at  \t$  close,  you  refer  to 
the  advantage  of  the  Ibno,  and  then  say,  "  which,  however  beneficial  under  peculiar  drcum- 
FitanccfS  cannot  be  regarded  as,  by  any  mean.o,  indiflpensahle  and  desirable  as  a  compulsory 
tnflictioa  upon  connumrm  of  gas."  What  do  you  mean  by  "  peculinr  circumfitADces  *  "  A. 
I  mean  in  caae  there  are  bad  smella  or  an  infectinus  atmosphere.  Carbolic  aeid  or  phenol  might 
then  be  even  U.>nefieial,  but  tliat,  under  ordinary  circumstances,  the  delivery  of  gas  contain- 
ing creceote  and  lilte  substances  would  be  objectionable  (n  private  bouses.  I  should  class 
phenol — however,  I  believe  we  have  eoncUided  that  phenol  is  a  matter  of  such  minor  impor- 
tance, that  it  might  as  well  be  thrown  out  of  ronfiidrratton. 

Q.  On  page  13,  you  make  a  quotation  from  the  last  edition  of  Cleg}!,  and  then  one  from 
Bowditch,  and  say  that  you  are  inclined  to  agree  with  Mr.  Bowdilch.  I  understand  that  to 
be  your  preflent  Tiewt  A.  The  fir?t  paragmph.  although  taken  from  the  edition  of  1666.  is 
very  likely  a  copy  taken  from  tlie  previous  edition. 

Q.  Then,  I  understand  the  view  you  there  express  to  bo  the  views  you  now  cotertaln  • 
A.  Do  you  refer  to  the  pa.>(sngo  commencing,  "I  am  constrained?" 
Q,  Tea,  sir.     A.  I  still  have  that  opinion. 

Q.  If  you  are  of  the  opinion  that  there  \a  still  a  worse  amell  at  the  Metropolitan  Com- 
p.iny's  works,  when  they  change  their  purifiers,  than  at  the  New  York  Company's  proeo-ss, 
what  opinion  (lo  you  entertain  then  of  the  Metropolitan  Company's  process  f  A.  I  stated  ut 
the  very  outwl  of  my  examination,  I  am  confident,  if  roy  r«ooUcction  mtvcb  toe,  that  there  was 
a  bad  smell  given  out  by  the  Metropolitan  works. 

Q.  The  point  is  here.  You  make  a  quotation,  in  which  you  say,  "  Tlie  rapors  of  the  hy- 
drocarlions  are  much  heavier  than  the  atmosphere,  and,  when  evolved  from  the  foul  oiide  of 
iron  by  the  beat  of  chemical  action,  they  float  in  the  lower  stratum  of  the  atmn«ipliere,  near 
the  surface  of  the  earth,  and  produce  extensive  nuiaances.  There  are  few  smells  more  of- 
fensive to  many  person^!  than  the  emeM  of  iliese  com|>ounds  given  off  by  the  oxide  in  the 
proceiw  of  revivification,  and  In  overy  gas-works.  They  ought  to  be  consumed  instead  of 
being  allowed  to  escape.  If  this  bo  not  done  voluntarily,  the  law  ought  to  compel  it" 
Then  you  aay,  "  I  am  constrained  to  state  that  my  own  obserratiou,  so  far  as  the  natural 
capacities  of  my  mind  and  senses  extend,  bear*  out  the  positive  assertions  of  the  Rev.  Mr. 
Bowditch  in  the  latter  paragraph."  Having  stated  that,  and  having  slated  further  here, 
that  the  smell  from  the  Metropolitan  6aa  CorapauT*a  works  is  more  than  that  from  the  Xew 
York,  what,  in  your  opinion,  should  be  done  witli  tlie  smells  given  off  by  the  Metropolitan 
Compa&y'a  works?  You  salJ  they  onglit  to  be  burned  up  in  the  other  case ?  A.  They 
should  moat  certainly  be  prevented  by  the  bc«t  means  which  offer  to  accomplish  that  result, 
bccauM  they  are  unpleasant  to  the  imblic.  I  should  stale,  however — I  certainly  ougfit  to  be 
allowed  to  recall — that  when  I  stated  there  was  a  wnme  smell  at  the  Mftropnlilan  Company's, 
I  itpoke  of  the  works,  and  not  of  the  neighborhood,  at  a  greater  or  Ie»s  distance  fWim  the 
worbs;  because  I  should  say  precisely  the  opposite  with  regard  to  that  At  a  little  dis- 
tanee  from  the  New  York  works,  I  perceived  a  bad  sinell,  and  aoroea  the  atreet  from  the 
Metropolitan  works  I  perceived  a  very  slight  smell. 

Q.  Do  I  understand  you  to  say  that  the  smell  from  the  Metropolitan  Company's  works  h 
not  perceptible  at  a  distance  from  the  works  ?  A.  I  hare  not  succeeded  in  perceiving  it  at 
a  distance  of  alK>ut  one  block  from  the  works — I  mean  the  ofTensiva  stcorh.  I  bare  not 
happencl,  it  may  be  a  mere  accident,  to  catch  the  very  offcDsive  stench  which  has  boon 
spoken  of. 

Q.  You  say  on  page  15,  "aa  regards  the  peculiar  [unknown  substance  which  diflbses  it- 
felf  from  the  purifiers  when  opened."  To  what  purifiers  do  you  refer?  A.  I  was  then 
speaking  generaHy  of  the  ordinary  dry-lime  prooeea  of  purification,  without  any  aasistancc 
from  other  devices. 

Q.  You  are  still  of  the  opinion  that  that  odor  has  a  resemblance  to,  or  belongs  to,  the 
class  of  sickening  odors,  and  la  developed  and  intemlfied  by  litrial  dilution  f  A.  I  have  per- 
ceived suck  odonL 
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Q.  Arc  Tou  BtUl  of  Ibe  opioioD  ospressecl  io  that  pooM^ !  A.  In  connection  with  my  Ust' 
replr,  I  am. 

Q.  Haw  do  jou  ftocoont  Tor  the  fact  that  it  la  IntenBlfied  by  atmospheric  or  aeriitl  lUti^. 
tion?  Dow  do  yoa  account  for  the  fuct  tli&t  you  RmcU  it  at  the  works  and  do  uot  ameU  u| 
across  the  street?  A.  I  did  not  smell  it  at  the  Metropolitan  GaA-Worlcj:,  na  I  hare  said  ia, 
my  direct  evidence.     I  hare  tried  to  catch  gome  of  it  in  a  aliawl  and  could  not  get  any  of  It. 

Q.  Tou  smcUed  some  of  that  cloaa  of  smells?  A.  Xo,  sir.  Tiic  nnicll  nt  tlie  JIvt 
poUtan  Ga»-Work8  was  a  different  aracll  from  that  referred  to.  1  did  not  perceive  anj 
this  smell  at  Die  Metropolitan  Ga^-Works  at  the  time  I  visited  them. 

Q.  Then  you  did  not  smell,  at  tlic  Metropoliun  Gas-Workfl,  the  peculiar  unknown  sul 
stance  which  dilTuaca  itadf  from  the  fouled  purifiers  when  opened?    A.  Certainly  not  «o 
much  aa  I   have   perceived,  for  exam;tte,  about  a  building,  the  roof  of  which  was  haTiotg 
c:)al  Ur  put  upon  it. 

Q.  Then,  if  you  did  not  perceive  peculiar  odors  which  came  from  fouled  purifiers,  to 
what  odors  did  you  refer  when  speaking  of  the  smcU  as  being  offensive  ?  A.  In  the  Metro- 
politan Gas-Works  ? 

Q.  Yes,  cir.  A.  I  referred  to  the  smell  of  sulphide  of  ammonium,  which  was  percepti* 
ble  In  the  piirirying-boQBef  and  to  a  certain  dLitiHee  around  iL 

Q.  Did  you  perceive  any  other  olTcusive  smell  than  that  of  sulphide  of  aramouinm  *  A. 
I  perceived  the  emell  of  naphthaline,  which  is  rather  pleasant  to  me. 

Q.  Dill  you  perceive  any  ofieusive  odor  from  the  purifiers?  A.  I  have  already  stated 
that  I  perceived  an  odor  which  was  usually  classed  as  offensive. 

Q.  But  it  was  not  the  odor  you  referred  to  on  page  15  ?  A.I  did  not  recognize  it  as 
•uch.  I  attempted  to  account  for  that  in  my  direct  evidence  by  attributing  it  to  the  seiid>. 
bing  nf  the  tras — the  copiouit  quantity  of  cool  water  which  has  taken  off  aU  these  offbuin 
muteriflls.  in  alt  probability,  to  the  tar-wull. 

Q.  Hare  you  ever  heard  of  the  oxide-of-iron  process  catching  fire?  A.  It  is  apoksn  of 
frequently  in  books.    I  have  not  had  it  under  my  personal  observKtion. 

Q.  Do  tlie  book»  »&y  that  it  has  caught  fire,  or  that  there  is  danger  of  U  ?  A.  They  sav 
that  it  has  caught  fire^  I  believe. 

Q.  At  this  time  that  you  went  to  the  Hoiropolitan  Gas  Company  and  did  not  perccivethtM 
odors  from  the  purifiers — was  your  arrival  there  expected,  were  you  there  by  appointment  9 
A.  Ou  ray  first  visit,  when  the  purifier  was  opened,  it  was  expected;  but  I  am  not  a«ar« 
whether  it  was  or  not  on  the  vuh  which  I  made  niih  Prof.  Silliman.  I  do  not  think  U  waft 
cxpectct.1,  ecrUiinly  the  lime  was  not  set. 

Q.  What  Is  your  opinion  as  to  the  proper  future  of  the  Metropolitan  Gas  Company  as  Io 
its  process  of  manufacturing  ?  A.  It  was  answered  in  great  detail  by  mo,  to  the  best  of  my 
recollection,  in  my  direct  U-stimony.  I  gave  my  opinion  as  an  expert  tliKt  the  Uctropolitaa 
Gas  Company  should  be  guided  by  the  past  experience  of  other  companies — by  the  (»asl  his- 
tory of  this  controversy,  as  it  has  taken  place  already. 

Q.  Is  it  not  your  opinion  that  they  ought  to  put  the  process  in  use  which  is  used  aft  tba 
.Manhattan  Company's  works  ?  A.  1  do  not  feel  as  if  it  wore  a  proper  question  to  uk  mt 
on  this  occasion.  I  have  no  objection  to^reply  to  it,  if  it  is  inaiated  upon.  I  do  not  look 
upon  myself  as  called  upon  hero  as  an  expert  to  adt-iae  the  engineers  of  the  Metropolitan 
Company  as  to  their  duty. 

Q.  You  are  here  as  an  expert     I  wU!  put  it  another  way.    Is  it  your  opinloa  ihal,  out 

of  ooniiiderttdon  to  the  public  convenience — leitving  health  out  of  the  way a  pas  company, 

having  its  works  situated  as  the  Metropoliun  Company's  are,  should  mtroduce  the  ManhaU 
lan  Company's  process*  A.  So  far  as  my  knowknlge  of  gas  purification  extends,  I  should 
think,  if  I  am  required  to  give  an  answer  lu  that  question,  I  should  answer  in  the  affirma- 
tire. 

Q.  Aside  from  all  theoretical  considerations,  is  it  not  a  fiot  that  the  gas  companies  in 
nearly  all  the  large  cities  in  Europe  have  been  compelled  by  the  sanitaiy  authorities  to  so  modi- 
fy their  process  of  manufacturing  as  to  prevent  the  dissemination  of  the  offensive  gaaei, 


wbich  ire  sllU  HberoteU  bj  the  MctropoIiUin  Company  from  their  fuul(Ml  lime?  A.  My  gi'ii- 
enil  reading  of  gas  literature  permits  me  to  answer  that,  in  large  cities  and  dcnscly-popula- 
ted  neigbborhoods,  they  have. 

Q.  In  other  wonis,  your  an?wor  la  in  tlic  afflrtnative?  A.  It  is  hi  llie  afflrmaHvu,  I  be- 
lieve, if  I  understand  the  question  (Jtstiuclly. 

Q.  T*^  the  ^4nvn<7an  &(M-Z<^/i//ourmi/ a  recognized  authority  ?  A.  It  la  the  on);  aalbotity 
in  the  shape  of  a  journal  in  this  country  upon  gas  matters. 

Q.  In  the  number  for  Fcbraary  16tb,  1860,  the  article  under  the  heading  of  the  "War 
of  the  Parificationfl ; "  when  did  you  first  sec  that  article  ?  A.  la  it  necessary  to  be  very  pre- 
cise about  the  time ;  I  don*t  know  that  I  can  recollect  it  aright 

Q.  Qire  it  as  precisely  as  you  can  *  A.  I  thiuk  I  saw  it  there  on  Wedneeday  or  Thurs- 
day laat 

Q.  Aflcr  its  publication  ?  A.  That  question  I  shall  decline  to  answer ;  I  do  not  think  I 
iim  railed  npon  to  give  the  authorship  of  an  article  In  a  p-ipcr;  It  la  attributed  to  the  editor 
of  the  paper. 

Q.  Did  you  write  the  article?    A.  (jy  tuWleeof  Judge  Van  Vortt.)  I  wrote  the  article. 

Q.  Does  it  express  your  opinion  ?  A.  Well,  so  far  as  any  opinion  is  expressed  in  it,  it 
does. 

Q.  Does  it  etnte  correctly  your  position  *  A.  Not  my  Indlvidoal  position ;  It  stales  the 
position  of  the  journal. 

Q.  But  it  does  not  state  your  individual  position  *  A.  I  did  not  feel  called  upon  then, 
nor  do  I  feel  ealkd  upon  now,  to  state  my  individual  position  in  the  case. 

Re<lirect  examinstion  by  t/H»/i7#  Van  Vortt : 

Q.  Do  I  understand  you  to  say,  in  answer  to  the  question  of  Colonel  BHsit,  that  in  your 
opinion  the  Metropolitan  Gas  Company  would  do  well  to  adopt  the  proems  of  ventUalion  in 
use  by  the  Uanlmtlan  Company?  A.  It  would,  In  my  opinion, be  well  for  them  to  thorough- 
ly examine  into  the  process  used  by  the  Hnnhattan  Company,  and  adopt  it  in  some  form  of 
modification.  I  do  not  look  npon  it  as  a  perfect  thing  by  any  means  yet.  No  process  is 
perfect;  thoy  might  be  ublo  to  improve  ujion  it. 

By  i(r.  Btin  : 

Q.  It  is  the  moat  perfect  you  know  of,  is  it  not?     A.  ft  is,  as  t  said  in  my  examination. 

A4joonied  to  Wednesday,  February  24th,  at  one  o'clock. 
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TKsnaioyT  or  oscab  coLUOomB,  pRBaitiE5T  or  thi  nrnorauTaN  OAS-Lionr  coupant. 

Batlrdiy,  Ftbruarif  27,  1889. 

(hear  Zoilieofftr^  called  for  the  MctropoUuui  Qas-Llght  Company,  being  duly  sworn,  tcs. 
Ufied  as  follows : 

Examined  by  JutJgc  Van  Voral: 

Q.  Vou  are  the  President  of  the  Metropolitan  Gas-Light  Company  ?     A,  Yes,  sir. 

Q.  Uow  long  has  that  company  been  iu  opci*ation?    A.  Five  and  a  half  yeant. 

Q.  What  district  do  you  light?  A.  From  S4th  to  70th  streets,  between  North  and  East 
rivers. 

Q.  Tou  used  the  lime  process  for  the  purification  of  gas  ?  A.  Yea,  air;  at  present  dry 
lime. 

Q,  Was  that  process  in  use  throughout  the  city  when  your  company  wmt  into  opera 
tlon  ?    A.  Tlicre  was  none  other  than  that ;  it  isonly  lately  that  wc  knew  of  another  process. 

Q.  What,  if  any,  preparations  or  cflbrts  have  your  company  made  to  remove  the  effete 
Umo  after  it  has  purified  the  ga^ — state  what  you  have  recently  done  on  tliat subject?  A.  I 
have  engaged  boats,  us  I  promised  Dr.  Chandler  six  months  ago ;  when  the  material  is 
placed  on  the  boaL<,  the  hatches  are  closed  without  any  delay,  and  then  it  is  removed  over  to 
New  Jersey,  where  we  hare  engaged  dumping-grounds. 

Q.  That  is  to  say,  as  soon  aa  the  purifiers  are  opened,  the  lime  is  removed  to  those  boata 
lying  at  your  dock  ?     A.  Ves,  sir. 

(^  And  tile  hatches  are  closed  on  the  lime  immediately  ?    A.  Yes,  sir. 

Q.  And  that  you  mean  to  continue?  A.  Yes,  sir,  until  another  method  is  foand  out  fof 
purification. 
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Q.  Hafl  your  oompatiy  any  preference  for  the  di7-lime  procL*S3  of  purification,  if  there  is 
a  bL'ttcr  proccM  than  that  ?  A.  Not  in  the  least ;  I  told  Dr.  Chandler  that  rcry  thing ;  wt 
vfaut  the  very  best,  whether  it  is  lime  or  oxide  of  iron  ;  we  %vant  tluit  which  U  ilic  best  for 
the  purification  of  the  gas,  and  at  tlic  aame  time  which  will  retain  ltd  illuminatiag  power. 

Q.  The  ohject  of  the  company  is  to  ohtain  the  beat  gas,  and  also  to  have  the  l>«8t  iUn- 
tninating  power  f    A.  Yea,  sir,  wc  would  like  to  improve  upon  any  method. 

Q.  Since  this  proceeding  has  been  pendhig  before  the  Doard  of  Ilealth,  what  bare  jou  done 
about  ancerlaining  the  process  of  purification  in  use  in  Europe*  A.  AVe  sent  out  a  apoclal 
man  that  was  recocnmcnded  to  us  tcit  highly,  from  two  well-known-  chemiiits,  to  osccrtaia 
the  dinertrnt  modc»  uf  purificatiou  in  use  there;  he  has  juet  returned. 

Q.  What  did  you  send  hini  to  Europe  for?  A.  To  ascertain  the  modes  in  Dse  in  Eag- 
land,  in  France,  in  Germany,  to  Bee  whut  improvements  could  be  made,  and  willi  the  inlentSon 
to  immediiitely  adopt  that  which,  from  the  different  reports  he  should  make,  should  be  the 
best,  after  itA  being  submitted  to  the  Board  of  Health,  if  acceptable  to  tlicm ;  I  propo««d  to 
Br.  Cbaudler,  as  soon  as  it  is  in  opcrulion,  that  he  shall  come  and  see  it  on  the  premuec;  if 
it  had  not  been  for  the  press  of  business,  wc  could  have  had  it  in  operation  b^  the  flr^t  of 
March  ;  the  speut  lime  is  all  going  to  be  removed  ;  it  is  now  being  removed,  a  large  qiuuitity 
l>eing  taken  each  day ;  there  is  no  smell  to  that  lime. 

Q.  Tuu  arc  having  that  removed  all  the  time?   A.  Yes,  sir;  we  want  (he  roomdurselred. 

Q.  You  say  that  your  lime  is  engrossed,  in  extending  your  works?  A.  Te*,  sir,  in  ex- 
tending our  worku  and  making  improvements  and  repairs,  we  occaaiooally  ne«d  very  mocb 
this  year. 

Q.  Has  there  been  any  special  pressure  on  your  couip^my  tbid  year  ?  A,  To-*,  sir,  par- 
ticularly so ;  from  the  increase  of  the  consumption  of  gas  in  the  district ;  we  must  build  more 
retorttf  and  gns-holderB  this  yenr. 

Q.  Tour  works  have  been  tested  to  their  utmost  ctipaeity?  A.  Yes,  sir,  to  the  ntmoet 
iu  December  and  Juuuary ;  to  the  utmost  they  could  produce. 

Q.  What,  if  any  step?,  has  the  company  takm  lately,  for  tlte  purpoae  of  introda^g  any 
unproved  method  fur  the  purification  of  your  gas  ?  A.  As  I  said  before,  we  engaged  a  ebon* 
ist,  and  itent  liim  to  Europe. 

Q.  Das  your  Duard  appointed  a  coromitteo  to  btroduce  an  improvement  Immediately  ? 
A.  Tlioy  have;  they  mode  me  chairman,  and  appointed  three  members  to  take  it  particQ- 
larly  in  ciiarge, 

Q.  With  instrueUoos  to  introduce  inuncdlately  some  iroproTed  i^t^m  of  purification? 
A.  Yes,  sir. 

Q.  So  aA  to  avoid  all  oflensivcncss  ?  A.  Particularly  to  avoid  all  bad  smell ;  I  forgot  to 
say  we  had  a  chemist  who  has  been  making  expcrtmeut^,  and  has  seveml  times  destroyed 
the  bod  smell  in  small  quantities  of  the  effete  lime,  and  he  believes  he  can  do  it  on  a  Urge 
scale. 

Q.  That  is,  remove  the  foul  odors  from  the  spent  lime  ?    A.  Yes,  sir. 

Q.  And  you  thiuk  those  experiments  you  will  be  able  to  report  on  Monday  ?     A.  We 
begin  to  work  by  it  on  a  large  scale,  we  think^  on  Monday  and  every  day  next  week;  the 
lime  will  bo  put  into  the  liquid  to  destroy  this  smell;  it  is  an  experimeul  only,  nnd  I  caii*t 
say  it  is  perfect  only  on  a  timall  scale;  next  week  all  the  spent  lime  is  to  be  treated  accord- 
ing to  this  new  process. 

Q.  Which  U  the  result  of  some  recent  experiments  of  this  chemist  you  have  spoken  of? 
A.  It  ia  a  wondetful  success  on  a  small  scale ;  the  sulphur  t&  taken  out  and  is  oryvtftlUxcd. 

Q.  Is  your  company,  in  good  faith,  now  engaged  in  the  work  of  so  purifying  the  gas  es  to 
get  tid  of  all  offensive  odors  ?     A.  Yes,  sir. 

Q.  Colonel  Hastingti  is  under  the  impression  that  you  aro  pursuing  the  Fabiaxi  policy? 
A,  No,  sir. 

Q.  Your  Board  boa  no  preference  for  your  present  system  of  purification  over  any  better 
Item  ?     A.  No,  sir ;  on  the  contrary,  I  prefer  iho  other  one ;  I  heard  of  it  in  Europe,  and 
I  told  our  engineers  repeatedly  that  it  was  my  view,  and  I  nm  certainly  in  favor  of  it. 

Q.  You  would  be  gUd  ii  the  process  of  purification  by  uxide  of  iron  should  prove  to  btt 
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a  goo<]  process,  and  tf  so,  your  company  would  litre  nonobjection  to  adopting  tit  A.  Ko, 
lir,  they  woald  not  bare  any  objection. 

Q.  VHiat  should  you  think  of  adding  a  little  lime  to  the  oxide-of-iron  purification?  A. 
That  iB  ray  impression;  T  am  not  competent  to  speak  upon  that  Huhjeet,  hut  I  think  Jt  vill 
be  adopted  aiiaia  in  EuglUh  works. 

Q.  Yon  think  they  will  siipplenscnt  the  iron  process  with  the  lime?  A.  Te«,  sir,  with 
one  larger. 

Q.  Would  you  think  that  would  h&Tc  any  effect  upon  the  candle-power  of  the  gaj*  A. 
Chemiata  say  so  and  our  engineer ;  we  hare  got  a  chemtal  who  has  di^corcred  what  I  think 
will  no  doubt  bean  ImproTement;  I  oan't  give  the  namef  as  it  might  mterfere  with  our 
arrangements. 

Q.  Uuve  you  ever  aeen  this  process  whieh  ia  in  uiic  by  the  Manhittan  Company*  A. 
Yes,  sir;  it  is  Just  t]ie  sanio  as  ours;  I  bare  seen  the  retort— exhauster — where  it  passes 
through ;  Dr.  Chandler  told  me  he  was  Dot  satislied  with  that,  that  it  was  only  earrying  it 
from  one  place  to  another. 

Crods>eiamined  by  Col(mel  HaMing*: 

Q.  Is  there  any  otlier  company  in  the  city  that  U  u^inff  the  dry-lime  proeen  in  the  same 
manner  as  it  is  used  by  the  Metropolitan  Compnny  ?  A.  I  think  llic  Manhattan  has  recently 
adoptetl  theirs — the  rentilatioa. 

Q.  Da  you  not  regard  the  process  u  nsed  by  your  company  as  the  most  oflTensiro  of  any 
now  iu  use  In  this  city  ?  A.  Allow  me  to  say  that  I  cannot  say  any  thing  of  that  kind  ;  the 
odors  arising  from  our  gns-works  in  our  neighborhood  are  not  offensive;  we  have  four 
blocks  round  from  which  no  complaints  bare  come;  Dr.  Stone  told  m«  Uiat  in  two  years 
only  two  complaints  had  been  made. 

Q.  During  the  process  of  the  puri&oation  of  the  elTete  lime  at  the  Metrupnlttm  Works,  is 
not  a  strong  and  perradlng  stench  produced  ?  A.  Immediately  when  you  open  the  purifier, 
but  not  longer  than  for  half  an  hour  afterward. 

Q.  Docs  not  that  stench  extend  a  great  distance  from  the  works?  A.  Kot  two  blocks;  we 
are  dilTereut  from  the  Uanhattan  Company,  in  tbat^lhcy  do  a  Urge  Inislnesa,  while  we  do  a 
comparatively  small  business;  I  would  like  to  have  gentlvmen  come  and  see  our  works. 

Q.  Do  you  mean  to  say  that  the  odors  from  this  effete  lime  do  not  extend  beyond  two 
blocks  ?    A.  Except  perhaps  in  rcry  damp  weather,  for  a  day  or  two. 

Q.  now  long  hare  you  known  of  the  improvement  now  in  use  at  the  Uanhattan  Gas- 
Works  ?     A.  I  should  think  about  righiccn  months. 

Q.  Do  you  know  any  reason  why  your  company  could  not  adopt  a  similar  improvement  ? 
A.  Because  wo  do  not  think  it  is  sufficient. 

Q.  Do  you  know  any  reason  why  your  company  could  not  adopt  the  same  improvements? 
A.  I  think  it  is  not  quite  sofficicnt.  I  don't  think  it  would  be  satisfactory  to  the  Board  of 
Health, 

Q.  Do  you  know  any  reason  a^ide  from  that  why  your  company  might  not  adopt  Itf  A. 
Except  tlut  we  are  ^^ry  en»wded  fur  room.  It  is  a  sliding  ground  there,  and  it  is  very  diffi- 
cult to  make  a  high  tower. 

Q.  Your  company  could  ubtaiu  the  room  for  that  purpose  •     A.  Far  off;  not  near  by. 

Q.  Do  you  know  any  reason  why  your  company  could  not  adopt  the  method  of  purifica- 
tion in  use  at  the  New  York  works  ?  A.  That  is  because  It  has  not  been  proved  a  snccess. 
Ur.  Adams,  the  president  of  the  company,  told  mo  about  three  or  four  months  ago,  when  I 
was  there  in  August  He  said,  "  Ur.  Zollicoffer,  do  not  adopt  iL  Kvery  day  tho  gaii 
changes;  one  day  it  u  good  and  one  day  it  in  poor.  The  ^  Is  not  uniform.**  You  can 
examine  him  and  he  will  tell  you  tho  same. 

Q.  When  waj  this  committee  for  Introducing  a  change  appointed  f  A.  That  was  only 
at  tho  last  meeting — Wednesday  of  last  week. 

Q.  Were  they  invested  with  full  powers  1     A-  Yea,  sir. 

Q.  With  full  powers  to  make  the  improvements  ?    A.  Yes,  sir. 

Q.  This  is  the  first  decided  step  taken  by  your  company  for  the  introduction  of  a  change? 
A.  Ko,  sir;  we  have  given  you  already  what  has  been  passed  by  the  Board. 
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Q.  But  no  committeeman  appointiMl?     A.  No,  sir;  it  was  left  with  the  pre«i«irat  ani 

offlcdra  of  the  company  ot  that  time. 

Q.  And  hcjrortd  sending  an  agent  to  Europe  and  the  recent  experiments  yon  have  spokfO 
of,  nothing  bafi  ti\kcn  pluco  with  reference  to  a  eliange  since  this  inTcvtigftlion  commcuoeil  t 
A.  Have  been  all  the  time  reading  and  studying. 

Q.  Ko  other  cxpcriracnls  *     A.  No ;  we  hadn*t  ihe  tlnic  to  spare. 

Q.  When  was  this  chemist  employed  to  report  on  a  better  process  ?  A.  It  wa^  In  Sep- 
tember or  October  when  he  vreut  to  Europe. 

Q.  What  tfl  1)19  name?     A.  Schusalcr;  he  resides  in  this  city. 

Q.  Tou  say  tliat  the  process  recommended  by  him  is  to  be  introduced  at  tbc  workB  y  A. 
No,  sir;  that  is  another  one. 

Q.  When  was  the  chemist  employed,  who  is  about  to  recommend  a  new  process  to  jour 
company  ?    A.  It  ta  about  three  weeks  ago  first. 

Q.  Who  is  he  f     A.  Mr.  MUachon  ;  it  is  a  French  name. 

Q.  The  experiments  made  by  him  are  with  direct  reference  to  deodoriiiDg  the  <4Eet*_ 
^ime  y    A,  Yes,  air. 

Q.  Is  the  process  upon  which  be  is  experimenting  to  be  introduced  into  your  workit  ? 
If  It  prores  to  be  good  it  will  be.    I  will  not  introduce  ony  thing  permanently*  except  I  firsv 
consult  with  Dr.  Chandler. 

Q.  Uave  any  number  of  csperimcnta  been  nude  upon  that  process  ia  your  workj  7  A. 
Yes,  sir;  several  times  lust  week. 

Q.  And  those  experiments  ore  about  to  be  extended  ?  A.  Yes,  sir ;  this  week  Ui^oly — 
on  Monday,  if  all  the  boxes  are  ready.     We  have  to  get  all  the  apparatus  made. 

Q.  Have  boxes  been  ordered  stifficieat  fur  the  entire  amount  of  effete  lime?  A.  Wha( 
is  made  fresh. 

Q.  Fresh  effete  lime?     A.  Yes,  sir. 

By  Jvdffc  I'rtu  Vunt: 

Q.  As  the  boxes  are  emptied  ?    A.  One  is  emptied  at  a  time  every  second  dav. 

By  Colotui  Uattingi : 

Q.  There  is  a  cousiderable  quantity  of  effete  lime  which  has  been  remoYed  from  tbc 
MetropolUau  purifiers  now  l>'ing  in  an  expoiAcd  state  in  Ibis  city  ?     A.  Yes,  sir. 

Q.  There  u  over  100,OOU  bushels?  A.  I  should  say  by  this  not  much  more,  that  U  ihe 
spoat,  bofi  no  bud  Bmell  at  uU. 

Q.  During  the  process  of  removing  the  effete  lime  from  the  Metropolitan  parifiers,  as  now 
coaducLcd,  iu  it  not  exposed  tu  the  surrounding  air.  A.  Not  more  tbiin  five  minutes — just 
the  transportaUoQ  to  the  boat 

Q.  When  did  you  adopt  tlus  Improvcrocut  of  shipping  the  lime  ?  A.  About  fire  days 
ago  tbc  boats  came  up. 

Q.  To  what  point  was  it  removed  t    A.  Over  to  Bull's  Ferry. 

Jij  Judgt  Van  Vont: 

Q.  Would  you  suggest  the  oxide-of-iron  process  rupplenicnting  that  of  Ume?     A.  That 
is  what  I  believed  would  be  the  resulL     We  wish  to  give  the  best  gas,  and  manufacture  with 
the  least  offence  to  the  public. 
By  Colonel  UoKtings  : 

Q.  How  much  time  Is  re()uired  fur  tlie  transfer  of  the  refuse  lime  from  the  purlfyisg- 
boxes  of  the  Metropolitan  Works  to  the  vessel  ?     A.  Five  minutes. 

Q.  The  entire  contents?    A.  I  should  say  two  hoars  at  the  moeC — less  thnn  two  hoursw 


BB80LCTI0.VS  OP  THK   DOAm>   OF    DIBCCTORS   OF   TlIK    HETUOPOLITIN    OAB-UGIIT   COMPaST. 

Judge  Van  Vorst  put  in  evidence  the  resolutions  passed  at  the  meeting  of  the  Bo.ird  of 
Directors  of  the  Metropolitan  Gus-Light  Company,  on  the  S4th  of  Febru&rr,  marked  Ex- 
hibit D. 

(ExHiniT  D.) 

At  a  meeting  of  the  Board  of  Director  of  the  Metropolitan  Oas-Light  Company,  held  at 
the  city  of  New  York,  on  the  24th  doy  of  Februai?,  1869,  the  following  resolutions  were 
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Rftoitred,  That  it  if),  ftnd  alvnjfl  was,  the  scn&c  of  this  Boart},  that  tlio  procoM  of  the 
manufacture  uifl  purification  of  gas  iu  use  br  this  cornpiiny  should  be  such  ns  to  avoid  all 
jofft  ^ound  of  complaint  on  tlic  part  of  the  Board  of  Dealtb,  or  of  any  citizen  of  New  York, 
referring  to  a  memorial  presented  by  this  Boerd  to  the  Board  of  Health,  August  17,  186B, 

Reaolved^  That  a  committoc  of  three  members  of  thU  Board  be  appointed  with  nuihoricy 
and  power  to  |)ut  in  operation,  as  soon  as  can  be  done,  a  judicious  system  of  purification, 
nbieh  shall  be  an  improremcnt  on  the  company's  present  roclhod. 

That,  iu  carrying  out  Uits  resolution,  such  committee  are  empowered  to  adopt  such  im* 
proved  syBtom  of  purification  ms  will  prove  satisfactory,  and  to  apply  the  eamt.'  at  tbe  com- 
pany's works  us  soon  as  it  con  be  done. 

R»tolvtdy  That,  in  considering  such  improvement,  the  committee  be  governed  fay  tbe  two 
principal  objects,  to  give  the  best  and  purest  quality  of  gns  to  consumers,  aud  manufactured 
and  purified  in  such  manner,  under  tbe  most  recent  and  best  methods,  and  so  as  to  be  at- 
tended with  the  least  ptMtsiblc  oflence  or  annoyance  to  the  public. 

Itatolved^  That  a  copy  of  these  rcsolations  be  transmitted  to  the  Board  of  Health. 

litwohffi,  Tliat  Tboroas  T.  Buckley,  David  H.  McAlpin,  and  Robert  U.  Arkuuburgh,  con- 
stitute such  committee. 

Attest — W)L  Hkiklkil&h,  Secretary. 

TKSTiuoxy  or  jsssb  ijaananci,  an  knoinezh  at  tuk  iiANnATTA5  oas-woiiks. 

Jam  Liittmfieft,  called  by  the  Board  of  Health,  being  duly  sworn,  testified  as  follows. 

Kiomincd  by  Coiond  HaMing* : 

Q.  You  are  an  engineer  of  the  Mitnhattan  Gas  Company,  of  this  city,  arc  you  not*  A. 
At  that  company.    Not  of  the  company. 

Q.  Of  the  works  ?     A.  Yes,  sir. 

Q.  How  long  have  you  been  employed  In  that  capacity  ?    A.  Noariy  flflecn  years. 

Q.  And  during  this  time  you  bare  been  familiar  with  tbe  method  of  purifying  gns — in  use 
ni  the  Manhattan  Co^-Works  t    A.  Yes,  &ir. 

Q.  What  is  the  process  used  by  the  company  you  n-prcseut  ?  A.  I  suppose  It  Is  called 
the  dry.Umc  procca<). 

Q.  In  what  respect  does  it  differ  from  the  process  employed  at  the  UctropoUtan  Works? 
A.  I  don't  know  that  it  differs  at  all. 

Q.  Is  the  method  of  ventilating  the  refuse  lime  different  from  that  in  use  at  the  Metro- 
politan Works  y     A.  I  don't  know  any  thing  obout  the  Metropolitan  Works. 

Q.  What  is  your  methiM]  of  ventilating  the  elfetc  hme  ?  A.  By  oiidizing  Ibo  foul  gas 
that  remains  in  the  lime  after  the  purification. 

Q.  Slate  how  ihLi  is  done.  A.  The  cover  Is  first  raised  from  tbe  box  aud  abided  one 
side. 

Q.  From  the  purifying-box f  A.  Tes,  sir.  Then  the  exhauster  is  applied  underneath 
the  bottom  of  the  box  for  two  hoursL  The  exhauater  runs,  I  tliluk,  about  800  revolutions  a 
minute. 

Q.  Buns  by  steam  ?  A.  Buns  by  steam,  yes,  sir.  After  that,  the  men  go  to  work  aad 
take  out  the  first  tier  of  plate*,  which  makes  an  opening  right  tu  the  bottom  of  the  box,  on 
each  side,  that  allows  the  air  to  go  down  underneath,  giving  fVco  vent  right  through.  After 
it  tui3  worked  in  tbat  way  for  one  hour  it  is  closed  off.  We  then  run  the  exhauster  another 
hour  with  an  opening  In  the  engine-room  sufficient  to  let  the  fresh  air  go  through  the  engine- 
room,  through  the  deodorizer,  and  out  of  the  chimney  where  alt  the  foul  gas  escapes.  Tln« 
is  supposed  to  put  out  all  that  is  not  taken  ont  by  the  deodoriser. 

Q.  Ttie  gas  that  remaina?  A.  Yea, sir;  after  three  purifiers  have  been  applied,  tbe  ma- 
terial in  the  deodoriser  is  changed.  We  never  put  more  than  three  through  it,  wiiliout  sup- 
plying it  witli  fresh  material. 

Q.  After  the  effete  lime  has  b««n  through  the  proce.<u  you  have  described,  is  it  inodorous? 
A.  I  can't  say. 

Q.  Wliat  is  your  opinion  ?  Is  it  offensive  to  smell r  A.  I  aliouid  think  not;  no,  sir.  I 
could  not  say  positivoly,  for  I  have  never  taken  particular  pains  to  smell  of  it.  Of  course  it 
can't  be  expected  that  it  will  be  made  as  pure  as  pure  ah-  by  any  process  that  can  be  devised. 
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Q.  Why  was  th'td  change  you  have  spokeii  of  introduced  *  A.  Becaase  llierc  w««  *o 
many  comphiinU  around. 

Q.  Do  you  liud  iu  practice  the  improvenicnts  you  hnve  dcactibed  8ucccss(\il  *  A.  I  be- 
Ucre  it  gives  genenl  satbraction. 

Q.  Docs  it  meet  the  oiid  for  wliich  it  was  desired  ?     A.  I  thinic  tt  do«J. 

Q.  Since  its  adoption,  hare  there  been  any  eompluiuts  iu  regard  to  the  olTen^ivencss  of  the 
refuse  liioe  at  your  works  7  A.  Well,  air,  I  huve  heard  some  of  the  bojioes  coinpUio  of  it  in 
the  workfi.     The  men  eometimea  my  tliat  Aomcthiug  is  not  working  right. 

By  Juriffe  Van  Von^  : 

il.  CompUin  ofa  bad  smell  ?     A.  They  say  so. 

By  Colonfi  ffantinpt: 

Q,  Uuve  there  been  any  c<»nplamts  from  the  neighborhood  in  regard  to  iho  off^tisiTCOtti 
of  tlie  foul  lime  since  the  adoption  of  this  improvement  ?  A.  I  douH  know  that  tJiere  bare- 
not  thnt  1  remember. 

Q,  The  only  complaints  that  have  reached  your  knuwledgu  are  from  the  employees  in  the 
worka  ?  A.  Yea,  sir.  There  are  various  causes,  you  know,  for  their  finding  feuU  with  the 
£uieU  since  the  adoption  of  this  new  Improvement.  For  iustanoc,  if  the  exhauster,  instood  of 
running  800  revolutions,  is  run  no  more  than  4(>0,  or  fiOO,  you  could  not  expect  it  to  produce 
the  some  result  as  when  it  runs  8O0 ;  but,  if  the  belt  slips,  wc  have  to  tjitop  and  take  it  ap. 
IVobably  we  may  run  on  one  purifier  only  before  we  detect  that  the  belt  baa  slipped 
nud  the  exhauster  is  not  making  the  revolutions  thut  it  should  do.  Then,  of  course,  there 
would  not  be  the  aoaount  of  suction  on  that  purifier,  and  the  smell  would  probably  be  &  liitlo 
bad. 

Q.  During  the  process  of  deodorization,  oa  conducted  at  your  works,  can  offlaitfre  gmies 
or  odors  be  detected  outside  the  works  ?  A.  Tes,  sir,  but  very  seldom.  As  this  gentleman 
before  me  stated,  in  foggy  weather,  you  may  find  a  little  smell. 

Q.  In  works  now  using  the  dry-lime  procci)s,  whnt  changes  would  Iw  necessary  to  intro- 
duce the  improvement  used  by  the  Manhattan  Company  ?  A.  I  don^t  know.  State  that 
again. 

Q.  In  works  now  using  the  dry'lime  process,  as  ordinarily  conducted,  what  changes  would 
be  neoeasary  to  introduce  the  improvement  used  by  the  Manhattan  Company  f  A.  They 
would  need  to  have  a  suction-pipe  attached  to  every  box  in  the  house — the  t>ottom  of  it — and 
then  they  would  need  to  have  an  exhauster  us  we  have,  and  then  they  want  another  box  in  a 
Bmail  building  by  itself,  and  a  chimney  connecting  with  this  box. 

Q.  Do  these  changes  involve  any  interniptton  in  the  manufacture  of  gas  ?  A.  Tbcy  need 
not  do  so. 

Q.  Is  any  adilittoual  room  required  for  the  use  of  this  hnprovement  ?    A.  Oh  yos. 

Q.  How  much  ?     A.  The  exhauster  would  take  five  or  six  feet  square. 

Q.  Is  thut  all  the  additional  room  required  f     A.  That  is  all  thai  part  would  require. 

Q.  Tlien  there  is  the  steam-engine.  What  further  room  would  ihut  require?  A.  It  re- 
quires ground  enough  to  build  the  bouse  for  a  deodorizer  and  chimney. 

Q.  About  how  much  ?  A.  1  suppose  th.it  building,  as  near  as  I  can  guess,  is  20  feet 
square,  or  prubiiblj  more.  It  might  be  25  ;  I  could  not  siiy  positively.  Then  the  chimney, 
which  is  60  feel  high,  that  wouM  require  some  space. 

Q.  Do  you  regard  tliu  introductjon  of  thin  Improvement  by  any  company,  using  the  dry- 
lime  process,  as  entirely  practicable?  A.  Yes,  air,  if  they  have  got  the  space  to  put  the 
iuach'mery,  and  the  chimney,  and  the  house  on.  I  forgot  to  tell  you  that  there  is  another 
article  attached  to  that  dt'odorizfr — a  water  v<>ncern.  That  is  a  new  thing  which  has  been 
put  in  tlicre  within,  I  can't  tell  you  positively  how  long  a  time,  but  I  should  tlduk  iuaide  of 
fifteen  months. 

Q.  Scrubber?  A.  A  kind  of  washer-~something  of  that  khtd.  I  have  not  seen  It^  I 
have  been  told  it  was  there. 

Cross-examined  by  Jwlffe  Van  Vorst : 

Q.  About  how  long  would  it  take  to  moke  all  those  erections  ?  You  9peak  of  the  chim- 
ney;  putting  up  the  engine.    About  how  long?    A.  You  have  become  loo  light  upoo  me. 
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Q.  nofr  long  woutd  it  take  vour  comp.iny  to  do  it?    A.  I  could  not  sny. 

Q.  Could  fou  say  about  how  long?  A.  Ko,  sir;  I  could  iiol  come  wliliin  tbreo  or  four 
moDlha  of  It.     I  would  not  Irtcc  to  fay  any  thing  About  tt 

Q.  Do  you  think  engines  could  be  ordered  and  all  those  buildings  be  put  up  within  thre« 
or  four  luontha  ?     A.  ProWded  tliey  had  men  enough. 

Q.  It  could  be  done?     A.  It  could  be  done  La  four  months,  I  think. 

Q,  All  these  improvements  mado?    A.  Everything. 

Q,  I  wunl  to  a^k  you  tbU  question — whether  there  is  any  part  of  your  improrement  in 
use  by  the  Manhattan  Company,  for  ventilating  the  effete  lime,  or  the  deodorizalion  of  it> 
which  Is  subject  to  a  patent  ?     A.  Yes,  sir. 

Q.  Who  owns  the  patent  ?    A.  The  architect  of  our  works.    His  name  is  Fanner. 

Q.  You  say  that  tliere  is  some  unpleasant  soiell  about  the  works  f     A.  Occasionally. 

Q.  Do  you  kuow  of  any  method  of  the  monafacture  or  ventilation  of  ga?,  except  there 
would  be  some  smell  about  it  ?     A.  I  do  not. 

Q.  The  object  of  your  company  has  been  so  to  purify  It  as  to  have  the  least  possible 
flmeil  f    A.  Yea,  sir. 

il.  When  this  system  of  ventilation  you  spoke  about  la  in  use,  there  Is  on  some  occiislons 
an  unpleasant  smell  i    A.  Yes,  sir. 

Q.  Eitpec'ially  ss  I  understand  you  to  say  when  the  atr  la  moist  and  heavy  It  drives  the 
odors  which  come  out  of  that  chimney  down  to  the  cartti  7     A.  I  suppose  su. 

Q.  And  at  times  the  bosses  about  your  efitablishmcnt  have  complouied  of  smells — about 
amellK  f    A.  Ye«,  sir. 

By  Colond  HastingH : 

Q.  You  say  Ur.  Farmer  has  a  patent?     A.  Mr.  Farmer  has  a  patent  on  the  exhauster. 

Q.  The  method  of  purification  is  the  same  in  use  as  at  the  Metropolitan  Company,  except 
in  the  matter  of  ventUatioa  ?     A.  I  suppose  so,  I  have  not  been  there. 

Q.  The  only  difference  U  the  supplementary  proccju  of  vcntiUUng  of  the  cflTetc  lime  t  A. 
Yes,  sir. 

Q.  Your  compikny  1];ib  not  the  exclusive  right  to  aac  any  portion  of  the  machinery  you 
describe  t     A.  Not  that  I  know  of. 

By  Jwiffe  Van  Vortt  : 

Q.  Do  you  think  they  have-not?  A.  I  know  there  bos  been  one  manufactured  and  put 
up  outside  of  our  works  in  the  city.     I  think  It  was  for  a  diflcreot  purpose — for  blowing  fires. 

Q.  The  question  which  Colonel  Bastings  asked  you,  and  which  I  Hhould  like  to  have  you 
answer,  was  this:  Whether  the  patent  is  owned  by  the  Manhattan  Company?  A.  It  is 
owued  by  tliis  man.  Farmer.     The  company  have  nothing  to  do  with  it  tliut  I  know  of. 

Q.  Do  you  know  what  other  companies  in  thvs  city  use  the  dry-lime  proceitj(,  except  the 
UetropulttAD  and  tlic  Muuhattao.    How  docs  the  Harlem  purify  ?    A.  I  don't  know. 

By  CoUm^  Hattinga : 

Q.  Aro  you  familiar  with  the  oxide-of4ron  prooess  7    A.  I  am  noU 

Q.  So  fur  OS  you  know,  your  company  is  perfectly  willing  that  other  companies  should 
adopt  the  improved  system  of  ventiUlIng  lime  ?     X  So  iar  as  1  know. 


T£STU(0!tT    or    PETER  CARTWBiOUT,    AJf     E.*(CI5KCa     AT    THK    SEW   TOIK    OaS-UOUT    COICPAKT  9 

WORKS. 

PHer  Cariwright,  called  by  the  Board  of  Health,  bdng  duly  sworn,  testified  as  follows : 

Examined  by  Coloiut  Hm^ing*, 

Q.  Arc  you  in  the  employ  of  the  New  York  Q&s  Company  ?     A.  I  am. 

Q.  In  what  capacity?     A.  As  practical  engineer. 

Q.  llow  long  have  you  been  so  employed  ?     A.  For  twenty  years. 

Q.  What  process  of  purifying  gas  is  in  use  by  that  company  ?    A.  The  iron  process. 

Q*  State  in  what  form  the  iron  is  used  In  that  process  ?  A.  The  iron-ore  we  get  fV>om 
Statcn  Isknd,  and  wltli  It  is  placed  a  percentage  of  iron  borings  and  turnings,  and  we  mix 
the  mass  with  nromonincal  liquor  to  oxidize  and  prepare  it  for  ub4*. 

Q.  llow  long  has  this  proco&s  been  used  in  your  company  7     A.  Ten  months. 
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Q.  \Vhal  process  was  in  use  hy  your  company  previous  to  thia  procc£<(  ?     A.  I>ry  lima. 

Q.  Whttt  change*  were  necessary  in  the  introduction  of  the  present  procesa?  A-  Well, 
very  little  changea  indeed — iniroducing  ncir  bottom,  with  skids  of  wood. 

Q.  New  bottoms  to  the  purifyiug-boxca  *  A,  Yes,  nr;  that  is  the  supcrfldal  bottom  to 
recelrc  the  iron  oxide 

Q.  IIow  mnch  time  would  be  required  to  moke  this  change  in  tny  gas-workn  using  the 
dry-lime  proiicaa?  A.  About  five*  hours,  in  the  putting  in  the  new  bottom,  and  be  reftdj  to 
turn  on  again  wheo  the  lime  was  fouled.     Thai  U  the  way  we  turned  on  ours. 

Q.  If  a  gad  company  using  the  dry-lime  process  had  a  double  set  of  purifiers,  would  tbif 
change  to  the  iron  process  involve  any  interruption  in  the  mflnnfftcture  of  gas*  A.  Not  at 
all;  with  only  one  set  it  would  not 

Q.  Uow  does  the  iron  process  as  used  by  your  company  compare  with  the  dry-lime  pro- 
CCS3  in  rospeet  to  oflensivcness?  A,  Our  house  is  now  like  a  bod  of  ro*e«  to  what  it  was 
when  we  used  lime. 

Q.  Your  company  found  the  dry  lime  very  offensive F    A.  Ye#,  sir;  rery,  Indeed. 

Q.  And  was  it  that  cnnse  that  led  Ibem  to  the  adoption  of  the  iron  process?  A.  It  ww^ 
and  to  comply  with  the  law. 

Q.  Is  the  iron  process  used  by  your  company  practically  inoffensive  T  A.  There  U  no 
offensivcne?8  whatever  aboat  it. 

Q.  Ooc^  the  gas  manufactured  by  your  company  suffer  in  iUuminutinjr  power  in  the  use 
of  this  method  ?  A.  I  don't  know,  to  my  knowledge.  Some  say  it  does,  and  some  eay  it 
docs  not. 

Q.  Do  you  know  how  your  company  regard  the  iron  process;  whether  as  a  auooesa  ora 
failure  ?     A.  They  consider  it  a  success. 

Q.  Do  you  know  whether  they  have  any  intention  of  modifying  or  changing  the  prooev 
they  now  use  ?     A.  I  do  not. 

Q.  How  does  the  pruces!*  used  by  your  company  compare  with  the  dry-Hme  procoM  n 
respect  to  expensivenesa  f  A.  There  is  gn-at  economy  in  the  iron  process.  I  think  It  wffl 
savB  our  company  this  year  $13,000  in  lime  alone — material  alone.  The  labor  is  not  so 
much,  because  of  the  offcnsivencsii  of  the  Ume  in  winter,  when  we  were  making  our  greatest 
consumption.  We  had  to  employ  o  doublo  set  of  men  sometimes,  and  men  would  be  knodccd 
over,  and  then  we  would  liavc  to  employ  men  in  their  places  and  pay  them,  (ou.  1  have 
picked  thfm  up  and  vurricd  them  out  myself. 

t^.  When  you  were  using  the  dt7-liine  process  ?     A.  Yes,  sir. 

Q.  Knocked  down  by  what?     A.  The  offensive  sraeli. 

Q.  How  many  instances  of  this  character  do  you  recollect*  A.  I  could  not  tell  how 
many,  there  have  been  so  many.  I  have  picked  them  up  myself  and  carried  ibcm  out.  One 
day  the  lime-man  was  bringing  in  a  load  of  lime,  and  the  man  was  going  over  when  our  men 
caught  liira,  or  else  he  would  hare  gone  over  and  the  horse  and  cart  would  hare  gone  on  to 
hUa.  The  horse  fell  down,  and  we  bad  to  take  him  out  of  the  harness  and  take  hrm  out  in 
a  lot 

Q.  Men  and  horses  were  afflicted  in  the  way  you  describe,  when  the  lime  was  being 
removed  fVom  the  purify ing-boxeij  ?  A.  We  had  broken  into  them  then  for  ventilation,  and 
the  fumes  starting  out  of  the  house  met  Ihcm.  We  had  to  lot  them  stand  for  foar  or  fire 
hours  before  we  could  get  the  lime  out. 

Q.  Is  any  additional  room  required  for  the  use  of  the  iron  process?  Ko;  we  made  no 
additional  room.  It  would  be  better  with  additional  room,  certainly,  or  cUe  in  a  shod  or 
out-building. 

Q.  Can  the  oxide  of  iron  be  rovlvLBed  in  the  open  air,  or  do  you  require  a  building  for 
that  purpose?  A.  It  can  be  reviriiied  in  the  open  air,  but  it  is  better  if  lou  could  protect 
it  in  etonua.     Of  course  it  i*  bettor  if  it  is  proiecied  from  the  weather, 

Q.  Is  any  odor  given  off  from  this  iron  mixture  during  the  prooei^s  of  revivification  ?  A. 
Kot  at  all. 

Cross-examined  by  Judgre  Van  Vorst: 

Q.  How  long  baa  this  process  of  purification  by  your  company  been  used  ?  A.  For  ten 
months. 
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Q.  Before  that,  tou  used  dry  lime  *    A.  We  did. 

Q.  How  long  httvo  TOU  beett  au  cugineer  Uiere  ?    A.  Twenty  yctits, 

Q.  And  were  you  an  engineer  during  the  lime  they  uiM^d  dry  lime?     A.  I  wait. 

Q.  la  any  of  the  procesa  of  this  purification  by  the  oxide  of  iron  patcDleJi*  Hare  you 
got  B  patent  for  it  ?     A.  Wc  have. 

Q.  From  whom  did  you  get  the  patent?     A.  From  the  parties  at  W&shington. 

Q.  Who  owos  tho  patent  ?    A.  Mc,  for  one. 

Q.  Do  your  company  ?     A.  Me,  for  one. 

Q.  You  are  tntcroetcd  in  the  patent  f    A.  I  am. 

Q.  And  you  think  well  of  llidt  process?    A.  Tea,  air. 

Q.  There  is  no  smell  of  gas  from  the  fouled  iron  ?     A.  There  i»  not.  • 

Q.  It  ifl  pleaawit,  on  the  other  hand  ?     A.  Yc?,  sir,  1  thiuk  ao. 

Q.  Does  it  dolirer  as  pure  goa  u  the  gua  purified  by  ilic  lime  procosa  ?  A.  I  don't  know 
of  my  own  knoirledg«. 

Q.  Does  It  take  out  the  carbonic  aoid  ?  A.  In  a  great  measure,  it  does.  In  a  tmoll 
measure,  it  might  not. 

Q.  Docs  tlie  presence  of  carbonic  acid  increase  or  dimluiflh  the  candle-power  ?  A.  I 
should  think  it  dirainiahes  It  u  little. 

Q.  Then  the  gas  delivered  purified  by  the  oxide  of  iron  has  not  so  great  an  iHuminatin^ 
power  aa  that  which  i^  purified  by  the  lime  process  ?  A.  I  think  it  would  \t'  the  lime  and 
the  iron  procesa  waj}  carried  tlie  same  diftanoc.  I  think  the  iron  procosa  would  retain  its 
luminosity  for  a  greater  distance  than  tho  lime  process. 

Q.  Do  you  mean  to  say  that  ?     A.  I  do. 

Q.  I  ask  you  this  question:  Docs  the  iron  process  take  out  all  the  carbonic  acid?  A. 
KOt  sir. 

Q.  Therefore,  it  does  not  purify  quite  so  well  as  the  lime  in  that  respect?    A.  Ko. 

Q.  In  respect  to  taking  out  carbonic  acid,  the  iron  process  does  not  take  it  out  ss  well  as 
tho  dry  lime  ?    A.  It  does  cot 

Q.  In  order  to  get  thid  right  to  purify  with  tho  oxide  of  iron  wo  must  get  tho  right  from 
yoUf  must  we  not  ?     A.  For  what  ? 

Q.  Wc  must  obtain  the  right  to  use  it  from  your  patent  ?     A.  Certainly. 

Q.  From  you  ?  A.  Certainly. 

Q.  You  say  you  sever  heard  any  complaint  made  about  bad  smells  since  the  oxide  of 
WAS  used  there  from  anybody  ?    A.  From  anybody. 

Q.  Have  you  heard  no  complaint  about  the  gas  dcUrercd  f  A.  I  have  seen  it  in  the 
press. 

Q.  What  have  you  seen  in  the  press  about  it?  A.  Why,  saying  that  the  gas  burned 
blue.  etc. 

Q,  TLat  the  gas  burned  blue,  etc.  ?  A.  Tea,  sir  ;  I  did  not  see  that,  hut  I  saw  the  words 
of  Prof.  Wurtz  here,  who  made  use  of  those  words.  I  did  not  sec  it  in  the  press  myself  be- 
fore that. 

Q.  llavenH  you  heard  complaints  made  of  that  gas^  that  its  candle-power  was  dimloishcd  ? 
A.  I  hnve, 

Q.  You  have  heard  those  comphuats  ?    A.  I  have. 

Q,  That  the  candle-power  of  the  gas  purified  by  the  oxide  of  iron  was  diminLihed  ?  A.  [ 
hare  heard  eo. 

Q.  iUpeaUMlly  ?     A.  Yes,  sir. 

Q.  From  consumers  ?    A.  Never.     Not  a  word  from  consumers. 

Q.  From  whom  ?     A.  From  opponents  of  the  oxido-of-iron  process. 

Q.  From  ihodc  who  were  opposed  to  the  purification  by  the  oxide-of-iron  process  you 
hare  heard  that  the  candle-power  was  diminished.     A.  Yes,  air. 

Q.  Don't  you  yourself  think  it  is  diminished  a  little?     A.  I  do  not. 

Q.  Don't  you  think  the  candle-power  is  diminiibed  some  ?     A.  I  do  not. 

Q.  Nut  at  all  ?     A.  I  do  not. 

Q.  Not  in  the  least  degree  7    A.  I  do  not,  to  my  knowledge. 
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Q.  After  the  iron  is' taken  oat  of  the  pnxifierSf  what  do  yoa  do  with  the  foul  (udde  of 
iron  ?    A.  Throw  it  oat  on  the  floor. 

Q.  For  what  purpose  ?    A.  To  oxidize  it. 

Q.  Is  there  nothing  given  out;  are  there  no  emanations  proceeding  from  Hf    A.  No 
smell. 

Q.  Are  there  no  emanations  proceeding  from  it  f    A.  Yes,  sir. 

Q.  There  must  be  some  emanatioos  ?  A.  Yes,  sir ;  there  is  a  vapor  rises  from  It  when 
ID  the  state  of  oxidation. 

Q.  There  must  be  room  of  coarse  to  have  this  iron  after  jou  hare  tatok  It  oafe  of  the 
purifiers,  to  ventilate  it?    A.  Certainly,  most  have  room,  of  coarse. 

Q.  Do  you  know  bow  the  Harlem  Company  purifies  its  gas  ?  A.  I  do  not,  from  my 
own  knowledge ;  I  heard  that  they  purified  with  lime,  that  is  all  I  know  about  iC 

Q.  Dry  lime  ?    A.  I  have  heard  so. 

Q.  Have  they  got  any  ventilator  ?    A.  I  don*t  know. 

Q.  Are  you  taking  measures  to  introduce  yonr  patent  throughout  the  couatrj— this  pro- 
cess of  purifying  gas  by  iron  ?    A.  VTill  serve  anybody  who  will  take  it 

Q.  Are  you  or  are  you  not  taking  measures  to  introduce  it  ?    A,  We  aro  not. 

Q.  You  are  doiog  nothing  about  it  ?  A.  We  never  apply  to  anybody,  or  to  Hr.  ZoI&> 
coffer,  nor  any  other  parties  around  Xew  York. 

Q.  Have  you  advertised  it  ?    A.  We  have. 

Q.  You  are  doing  it  now  f    A.  We  are  not. 

Q.  You  have  advertised  it  lately,  have  you  not  ?  A.  I  should  think  not  for  fonr  or  fire 
months. 

Q.  You  have  advertised  the  sale  of  the  right  to  use  it  f    A.  Certainly. 

Q.  And  you  are  doing  it  now  ?    A.  Yes,  sir. 

Q.  To  any  person  who  wishes  to  bay  it  ?    A.  Yes,  sir. 

Redirect  examination  by  Colond  H<utwg$ : 

Q.  How  came  you  to  make  the  invention  spoken  off  A.  We  tried  to  comply  with  the 
law  and  to  destroy  the  offensive  odors  around  the  works. 

Q.  You  were  making  experiments  to  that  end  i    A.  Yes,  sir. 

Q.  Relating  to  the  removal  of  the  offbnsiveness  by  the  old  process  ?    A.  Yes,  sir. 

Q.  Under  what  auspices  were  you  making  such  experiments;  under  whose  directions  or 
request  were  you  making  those  experiments  ?  A.  The  request  of  the  president  of  the  Com- 
pany. 

Q.  Of  the  New  York  Company  ?    A.  Yes,  sir,  Mr.  Adam. 

Q.  Were  those  experiments  satisfactory  to  the  Company  ?  A.  They  were  gUd  to  get 
hold  of  it. 

Q.  And  for  that  reason  the  process  was  introduced  in  the  New  York  Works  f  A.  Yes, 
sir. 

Q.  By  whose  advice,  if  any,  did  you  obtain  a  patent  upon  the  process?  A.  Xo  one^s  ad< 
vice ;  only  we  advised  each  other ;  two  of  us  were  associated,  William  II.  St.  John,  and 
Peter  Cartwright. 

Q.  You  obtained  a  patent,  I  suppose,  because  you  required  it,  as  a  valuable  imprOTement 
and  a  success  ?    A.  Yes,  sir. 

Q.  Has  the  New  York  Company  any  interest  in  the  patent  ?    A.  Not  a  cent. 

TESTIMO.NT    OF    KLISHA    HfcltRIS,    U.    D.,    SANITABT    SUPERINTEKDENT  OV    THK  UETROPOLITAN    DIS- 
TRICT. 

Elisha  Harris^  M,  i>.,  being  called  for  the  Board  of  Health,  being  duly  sworn,  testified  as 
follows. 

KxAminod  by  Colonel  Hastings : 

Q.  State,  if  you  please,  your  profession  and  residence.  A.  I  am  a  physician  and  reside 
in  West  42d  Street. 

Q.  How  long  have  you  been  in  that  profession  ?    A.  For  the  last  twenty  years,  sir. 

Q.  And  in  what  professional  relation  are  you  at  present  employed  f  A.  Sanitary  Super- 
intendent of  the  UetropoUtao  District 
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Q.  Have  TOO  read  most  of  thp  toBtimonT  ttdUaced  in  tlu'  hearing  under  the  order  rclfttbg 
to  Oio  UetropoUtiii  Ou  Cumpuny  ?  A.  I  have  road  about  twiMhlrd^  uf  all  Ibu  tcatimonv 
that  was  given  prior  to  your  sitting  to-dnv,  from  the  first. 

Q,  In  ftddition  to  the  examination  ot*  the  vridenco  referred  (o,  have  you  given  the  subject 
of  the  best  method  of  purifying  gfts  any  Ptudy  or  attention?  A.  OdIv  90  fur  aa  connected 
with  the  questions  of  sanitary  liiiproveroeiit  in  oilies,  where  these  quesliuud  have  been  already 
cxftmincdf  and  in  connection  with  the  progress  of  cbemieal  knowledge^  ai#  those  (|iic«tionA 
Illustrated  some  of  the  lending  faets  in  the  chemistry  of  gases. 

Q.  Do  you  know  what  gases,  if  any,  are  given  out  from  the  foul  limo  removed  fV-ora  the 
purifying-boxcs  of  any  company  using  the  dry-lime  process  ?  A.  Tlie  gases  whieh  are  given 
out  in  such  a  manner  as  to  he  the  object  of  Bpectal  examination  and  remark  by  sanitary 
ofBcerfl  and  physicians  are  mainly  the  sulphuretted]  gosca  ind  undefined  and  unestimated 
amounts  of  the  compoundB  of  cyanogen,  but  chiefly  the  sulphuretted  gasc.^,  the  sulpiride  of 
ammonium  being  evolved  oiler  a  time  when  the  fouled  lime  is  exposed  to  the  atmosphere. 

Q.  Are  any  of  the  gases  escaping  from  such  fouled  lime  recognized  by  sanitarians  as  in- 
jurious to  life  or  dotrimentnl  to  health  ?  A.  Yes,  sir ;  all  the  compounds  or  complex  sulphur 
ga<tea,  except  sulphurous  acid  in  vapor,  which  is  not  to  be  mentioned  as  a  gas,  arc  recognized 
QS  directly  injurious  to  health,  the  sulphide  of  ammonium  being  the  most  poisonous  of  the  sul- 
phur gasca  which  arc  known  to  sanitary  science ;  ttie  experiments)  with  these  different  gnses 
being  too  incomplete  to  enable  us  to  compare  them  relatively,  we  can  speak  of  ihe  sulphu- 
retted hydrogtn  and  the  sulphide  of  ammonium  as  being  chiefly  the  obnoxious  gases  evolved 
from  the  fuul  lime  whcu  ex|>o«ed  to  the  atmuspbero. 

Q.  What  evidencfl  U  there  that  sulphuretted  hydrogen  ga.^f  is  dangerous  to  health  ?  A 
Firsts  the  large  number  of  accidents  from  respiring  the  gas  hare  abundantly  proved  thai  it  is 
fatal  to  life  when  it  exists  in  a  certain  percentage  in  the  common  atmosphere^  ur  in  the  at- 
mosphere of  any  room  or  place ;  then  a  great  variety  of  experiments  with  small  animals 
which  have  been  very  decisive  in  their  character;  and  thirdly,  observations  upon  persons 
who  are  compelled,  from  Ihcir  vocations  or  by  any  accident,  to  breathe  sulphuretted  hydro- 
gen for  any  considerable  period  day  after  day  in  their  vocations  ;  all  these  go  to  prove  the 
same  thing,  that  tlie  sulphuretted  hydrogen  is  uijurious  (o  health,  and  the  experiments  prove 
that  a  fmall  percentage  will  destroy  life;  a  percentage,  however,  of  one  per  cent,  does  not 
necessarily  destroy  life,  but  whenever  the  petventage  has  been  increcwd  from  poini  (0  point, 
in  the  ^cale,  the  various  animals  th&t  have  been  sabjcvled  to  it  have  been  killed.  The  list 
of  experiments  given  in  tliis  volume  which  I  have  iu  my  hand-— 

Q.  What  volume  In  that?     A.  This  Is  Hammond's  Elygiene. 

Q,  Is  it  a  standard  work?  A.  Yes,  sir;  thiri  is  a  brief  li^t ;  nnd,  if  you  d^ire,  a  more 
complete  list  of  experinienta  could  1>c  presented  immediately,  but  this  briefly  shows  about 
how  the  case  stands.  I  will  read  from  page  1K6:  "  Sulphuretti.'d  hydrogen  is  exceedingly 
poisonous.  Dupny/>^f  found  that  1 -600th  of  this  gas  was  sufficient  to  render  the  aluios- 
pbere  so  poisonous  thnt  small  birds  were  killed  in  a  few  seconds  when  subjected  to  its  in- 
fluf^ncc.  One  part  in  299  part^  of  atmospheric  air  proved  fatal  to  a  dog.  Ctmus»ier  fouud 
that  one  part  in  2fiO  of  air  sulBced  to  kill  a  borse.'^ 

Hammond  further  say-} :  "  The  results  of  my  own  experiments  with  sulphuretted  hvdro- 
gen  do  not  differ  materially  from  those  of  other  observers.  I  found  with  Dupuytren,  that  all 
small  animals,  as  birds  and  mice,  were  killed  by  n  smaller  proportion  of  gas  in  the  atmoS' 
phere  iu  which  they  were  confined,  than  larger  aniiuals.  Sparrows  and  mice  did  very  well 
in  an  atmoapherc  l-10(X»ih  of  which  was  bulphurettcd  hydrogen.  With  more  than  this  death 
ensued,  though  not  until  twenty  or  thirty  minutes  bad  elapsed.**  These  wore  carefully  made 
by  Dr.  H.,  who  la  a  distinguished  physiological  experimenter.  He  continues :  "  On  a  pait- 
moTttm  examinaUon  the  blood  was  found  perfectly  dissolved,  and  the  blood -coipuseles  cniti- 
pletely  broken  down.  The  action  of  sulphuretted  hydrogen,  when  not  inhaled  in  a  large 
quantity,  appean  to  be  that  of  a  narcotic  poison.  IXja  effects  upon  the  organinn,  when  its  ac- 
tion is  long  continued  in  a  small  oniopul,  has  not  been  so  thoroughly  investigated  as  is  de- 
sirable. That  it  is  capable  of  producing  iiyurious  results  is  very  certain.  •  •  •  •  Dr^ 
Taylor,  the  author  of  a  work  on  medical  jurisprudence,  refers  to  iustances  which  o»»irred 
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04  to  Ifae  poifonitif;  by  this  gAt  of  vorkiDcn  engagod  in  cxeftv&tlng  the  ThftDa«9  Tvaftd, 
rcBpiriug  the  atmuKpbcre  of  this  place.     The  etroogest  fellows  won  In  &  few  wSaatm  nsi- 

flerctl  citrcmelj  weak,  aod  tevcrjl  died.'* 

All  the  oridetico  rogvdfng  the  operation  of  ihc  poUoa  npon  the  blood  haskg  ao  werj  1^- 
portent,  that  fliinlurv  officers  have  fvU  it  necessary  to  ajk  for  «peci&l  experinaentA.  A  iiilu 
of  cxpcrimcntii  on  a  Urge  pUn  have  been  in  progress  for  two  rears  uadrr  the  Health  dcpttiv 
ment  of  the  Privy  Council  of  Great  Britain  upon  this  and  rarious  illiod  lubjeou,  and  tom» 
of  the  rc«ulu  of  ihoee  expcrimcotB  have  also  boea  published,  much  more  ooneloRvc  ikaa 
tlimu  uldvr  and  more  general  experiments. 

Q.  Well,  do  the  coneluRtoDa  eetabli^hed  by  those  experiments  all  tend  to  the  same  wadf 
A.  They  all  show  that  these  sulphuretted  griSes  de«txored  the  blood •corposcles,  wfaida  bai c 
always  been  recognized  iu3  coDftUtuting  the  most  cssoolial  element  in  the  whole  range  of  iW 
physiological  constitution  of  the  liWng  1>ody.  To  know  just  what  kind  of  changes  oocor  ia 
the  blood,  whHc  circulating  under  and  exposed  to  the  influence  of  lbc£C  gases,  has  been  ODe 
of  the  nicest  aod  most  exact  kinds  of  chemical  inquiry  that  hare  ever  Iteen  pursued. 

Q.  What  other  gas{»  eseaping  from  foaled  g;ift-lime  woulil  you  consider  obooiioiu  M 
beallb  Y  A,  The  sulphide  of  ammonium  is  the  asphyxiating  gas  of  all  others,  which  is  ree- 
ognized  as  being  tlto  most  quickly  destmctive  to  life,  and  it  is  combined  In  the  gases  wlui:^ 
float  off  from  the  fouled  lime,  so  that  no  ordinary  observation,  I  suppose,  could  state  which 
was  in  excess,  but  the  special  odor  of  sulphide  of  ammonium  is  far  the  roost  oflcoalre.  Thai 
U  tlio  gas  that  usually  su  quickly  destroys  life  ia  persons  who  chance  to  go  down  into  deepi 
priry-T.iults,  as  scavengors,  and  that  class  of  persons  wlio  have  suddenly  died  on  going  iniaj 
privy-vau Its— Accidents  (hat  faave  actually  occurred  in  this  city,  and  irhicfa  are  recurring  aU^ 
over  the  world  among  scarcDgcrs. 

Q.  As  a  sanitarian,  will  you  state  nhat  la  your  opioion  as  to  the  danger  to  the  pnblle^ 
health  from  the  presence  of  the  fouled  gas-liroe  within  the  limits  of  tlie  city  of  New  Yorkf 
A.  If  gas-lime  is  exposed  to  the  atmosphere  it  will  give  off  theve  deadly  gases,  and  the  sol- 
phide  of  ammoaium  with  certainty  comiog  that  Is  deHved  from  tbo  sulphide  of  caldom, 
whioli  exists  always  in  abundance  in  the  fouled  lime,  and  It  will  float  in  the  common  atmos* 
pliere  until  such  transformations  have  occurred  as  destroy  its  character,  as  oulphide  of  om- 
moniiun  will  float  in  the  direction  iu  trhich  the  wind  is  blowing,  which  is  a  fact  well  ccrufied 
to  by  experiments,  and  In  parlit'ular  ststcs  of  the  atmoitphere  as  regards  temperature  and 
baroiuetricul  prc!<sure  it  may  float  far  over  the  city — so  far  as  to  become  dangerous  to  health 
to  a  great  iHitttinco.     Again,  the  gas  itadf  Is  judged  to  be  more  obnoxious  at  tbo  distance  of 
a  few  blocks  from  the  ma«s  of  lime  from  which  it  Is  evolved,  than  it  is  immediately  on  tbe 
premises.     Hy  own  observAiion  fully  confirms  thai  as  regards  the  eflfort  to  discover  the  lo-, 
calities  wiihln  which  this  gas  can  be  reoogniscd  by  its  odor,  and  effect  upon  the  respiratioi 
I  have  smelled  it  as  far  eastward  as  the  top  of  Hurray  Hill  on  Madison  Square,  and  as  fa 
southward  as  Ulh  Street,  and  frequently  hi  West  42d  Street,  where  I  reside, 

Q.  Have  you  ever  Iwcn  able  to  trace  those  odors  to  their  source?  A.  Yes,  sir;  I  was 
able  to  li-aeo  these  odors  without  beiu;;  at  the  time  able  to  gain  access  to  the  fouled  pile  of 
time,  some  years  ago,  when  thodry-limo  method  was  used  in  tiie  works  on  the  east  side  of  the 
city.  I  do  not  think  that  to  be  a  demonstration  which  would  answer  any  positiTe  purpose 
of  A  public  stntement,  but  to  mc  it  was  entirely  conclusive.  Following  merely  the  odor,  auJ.j 
notiein^  the  direction  of  tho  wind  at  tbe  time. 

(J.  To  nhat  rliitonce  did  you  then  follow  the  odor  ?  A.  I  then  resided  one  door  north 
of  the  Rev.  Pr.  Bellon-s's  church. 

I  Q.  Od  what  street?  A.  Between  20Lh  and  21st  Streets.  I  should  think  it  must  boa 
mile  to  the  gas-works,  perhaps  ilircc -quarters  of  a  mile  to  tbe  nearest  gas-works,  and  I  then 
made  observations  which  sati?;fiefl  me  that  the  Hth  Street  works  gave  off  the  nuisance  qoite 
sj  abundantly  ns  those  that  were  near  to  my  residence;  and  more  recently,  and  last  sum* 
uicr,  when  peculiar  cireum?tanee«  rmilered  U  wwy  to  follow  any  particuUr  odor,  from 
L-1iaiigi.*<t  timt  bad  occurred  in  the  atmosphere,  making  U  peculiarly  pure,  and  reduejag  the 
temperature  by  the  change  of  the  direction  of  the  winds  on  tho  5th  day  of  July — ^I  deemed 
It  A  duty  to  follow  this  kind  of  evidence  up  to  its  sourer,  and  asked  one  of  the  Saolttrj  Com- 
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inisfionora  to  join  me,  and  in  tbst  case  1  tru  able  to  follow  the  odor  directly  to  ita  source  id 
the  Metropolitan  God-Worka. 

Q.  From  what  point  to  nbat  point?  A.  I  obscrred  tlic  odor  first  nt  aliout  30tb  street, 
while  walking  up  Rroadway.  On  rcacliing  my  house  in  West  34tU  Street,  between  filh  and 
6th  Avenues,  the  odor  wa<«  so  oppressive  in  34th  Htrcet,  Ihiit  I  en\lenvored  to  follow  from  that 
point,  and  following;  from  S-lth  Sueet,  I  went  with  the  SaQitary  Gommt^&ioner,  who  jolucd 
me  fur  the  purpose,  to  (he  luQC-heape,  which  were  then  freshly  corered  with  the  f\>ul  Ume 
that  had  been  thrown  out  Thia  obderrntion  was  made  for  the  purpose  of  aatisfying  our 
judgment  on  the  preclfte  Murco  of  »  particular  odor,  and  to  see  it  with  our  eyes.  There  was 
then  no  intention  of  nuking  It  the  ground  of  spedal  complaint,  because  other  companies  in 
tlic  city  were  known  to  be  using  the  dry-Unie  process  of  purificatioo,  but  here  was  an  oppor* 
tunity  to  settU'  unequivocally  a  fact  which  was  important  to  know. 

Q.  You  fuund  (he  source  at  that  time  to  be  the  heapa  of  fouled  lime  of  the  Metropolitan 
Ga8-WorIcs  T     A.  Y«i,  iiir,  unequivocally. 
Crose-examined  by /u<i70  Him  Vortt: 

Q.  Ilave  you  given  the  subject  of  the  purification  of  gas  practically  any  attention  ?  A.  I 
liave  given  it  only  that  kind  of  attention  pmclically  wliich  n  person  interciitcd  in  sanitary 
knowledge  muAt  girc  if  be  would  undcrittand  the  source  of  impurity  in  tho  atmosphere,  oud 
the  merits  of  questions  which  have  become  important  in  uU  great  cities  where  gas  manuf.ic- 
turers  are  located  in  the  midst  of  the  population.  These  questions  arc  imjioruul  in  all  the 
great  cities  of  the  world  at  present. 

Q.  You  have  given  some  attention  to  the  subject  of  the  merits  of  tho  rcspccUTe  methods 
of  purification  In  use,  theoretically,  have  you  not  ?     A.    Yes,  sir. 

Q.  Now,  doctor,  as  the  result  of  your  own  hirestigutioDS,  which  is  the  better  purifier  of 
tho  gaa— which  eliminates  from  the  gas  the  most  foulness — the  nxideof-irun  or  the  dry-lime 
method  of  purification?  A.  Kcither  process  perfectly  purifies  the  gas  from  what  you  tech- 
nically denominate  impurities? 

Q.  I  ask  you  which  of  those  two  procc^es  is  the  better  purifier.  I  am  not  asking  you 
whether  any  process  does  perfectly,  but  which  of  iIioao  two  proocssc*  Is  the  better  purifier. 
A.  I  will  answer  your  question  directly  and  cat^orically  as  you  put  it^  if  you  allow  mo  to 
refer  to  substances  instead  of  proceitses.  Por,  as  r^ards  these  two  elements — unturnl  ele> 
roents— Ibey  arc  ihhigs  and  not  processes.  If  taken  alone,  tether  proceea  would  he  otijee- 
tiouable,  but  if  I  am  to  answer  that  question  as  relates  to  these  things,  I  would  say  posi- 
tivcly  that  lime  will  remove  the  largest  amount  of  ccrtaia  Impurities,  and  hold  thofe  impuri- 
ties ready  to  yield  up  again  in  another  poisonous  form,  anJ  iron  will  remove  poaitivtly  the 
same  impurities,  but  not  all  of  the  same — the  worst  of  the  same — and  will  Gx  those  inipuri- 
tics,  and  not  yield  them  up  in  a  poisonous  form.  So  that,  regarding  them  as  processes,  there 
is  first  that  difference  to  be  stated  and  that  fact  to  be  stated.  Then  wc  have  to  commence 
anew  with  the  faft  how  to  proceed  to  finish  the  task  of  purification, 

Q.  Couli  you  suggest  any  improvement  upon  tlic  process,  or  method,  or  thing,  or  what* 
ever  you  call  it,  in  use  at  the  Now  York  Company  for  the  purification  of  its  gas  T  A.  I  have 
not  seen  tho  Xew  York  process ;  I  know  those  only  by  name. 

Q.  The  oxide-of-iron  process,  which  is  the  only  process  in  this  city  covered  by  a  patent ; 
could  you  su^irgest  any  improvements  in  addition  to  the  use  of  the  oxide  of  iron  as  il  is  used 
there?  A.  I  have  not  scon  that,  though  I  have  been  invited  ;  I  have  been  unable  give  nuy 
attention  to  cither  process,  and,  in  my  judgment,  the  oiide-of  iron  process^  as  u^ed  there,  has 
gradually  diminished  the  ofTensiveneJS  which  people  u.^ually  complain  of  in  the  neighborhood 
of  gas-works,  but  I  don't  know  the  extent  of  the  completeness  in  the  purification  of  tlie  gas 
Itself. 

Q.  But  the  gas  itself,  tis  delivered  to  its  consumers,  is  not  as  thoroughly  purified  of 
sulphurous  compounds  as  that  which  would  be  delivered  by  the  lime  process ;  do  you  tliink 
so,  speaking  chemically  and  theoretically  ?  A.  There  must  be  used,  in  addition  to  the  iron 
process,  however  that  is  used,  some  alkaline  earth,  or  substance,  or  fluid,  that  will  receive 
and  recorabine  certain  impurities  which  the  iron  does  not  fully  control. 

Q.  How  would  you  suggest  a  little  of  the  hydrate  of  Ume  as  a  supplement  to  it?  A. 
That  is  found,  by  experieuce,  to  finish  the  job  well. 
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Q.  If  tbo  hydrate  of  lime  ina  raolel  form  is  used  and  not  OTer-used,  the  quality  of  lh<?  paa 
th&t  i"  burned  is  of  tlic  VL-ry  highest  ihat  is  knon-n  nuiong  giu  DiaDufiicturcrs  ?  A.  Such  li 
the  testimony  of  hygietiists  who  have  examined  it,  and  no  nffenitivencM  is  caused  amon^  the 
commiinily  in  whicli  the  gas  \a  made;  bat  the  hydmte  of  lime  must  be  u^ed  aft«r  th« 
iron  process,  or  you  will  hare  the  offonsiveness,  beeatiRe  the  iron  is  used  "merely  to  fii  cer- 
tiiin  things  which  arc  very  diffieult  to  control,  ris.,  these  sulphur  compounds  which  go  1o 
form  ibe  sulpliido  of  calciuiu,  etc.,  itf  the  lime  proeosi*,  but  then  here  is  the  carbonic-add 
gas  which  must  be  controlled  in  order  to  give  the  (jualiiy  that  U  needed  to  the  ga* ;  there  is 
B  reiriduum  of  sulphur  which  needs  to  he  withdrawn  if  possible;  the  experiment  of  with- 
drawing it  by  secondary  purification,  I  believe,  has  resulted  triampbantlr  in  aevenl  i&- 
Btauces. 

Q,  In  order  to  put  this  thing  in  a  practical  form,  oxide  of  iron  does  not  tboronghlT  re. 
move  the  ruibonic  aiid,  and  there  is  atill  in  the  gas  a  residuum  of  sulphur,  so  I  understand 
yoa  to  say  ?     A.  Certainly,  sir. 

Q.  And  which,  if  it  wus  subject  lo  a  supplementary  or  subsequent  process  of  purification 
by  the  hydrate^of  lime,  you  think  it  would  remove  that  carbonic  acid  and  the  rei^lduum  of 
sulphur  the  iron  bad  failed  to  tjike  out?  A.  The  supplementary  process  with  lime  properly 
presented  to  tho  gna  for  this  second  purification,  Is  said  to  be  entirely  triumphant,  and  tfio 
gentlomuii  who  have  certified  it  have  uudt-rtaken  the  Inquiry  so  intelligently  and  eo  conscien- 
tiously for  hygienic  purpoi^e?,  that  I  would  like  to  present  it  as  an  item  of  evidence. 

Q.  I  would  like  to  a»k  this  quuation,  whether  there  is  any  danger  by  aubjecting  the  gas  to 
this  subsequent  action  of  the  hydrate  of  lime,  after  tho  iron  has  acted  upon  it,  f>f  enfeebling 
the  illuminating  power  of  the  gas  !^  A.  Of  course  there  woiUd  be,  unlcsa  the  chemist  was 
master  of  the  <vitualion  and  knew  his  trade. 

Q.  What  eifect  does  (he  presence  of  carbonic  acid  in  the  gas,  which  the  oxKic  of  Iron 
fdils  to  eliminate,  Imvc  upon  the  illuminating  power  of  the  gas  when  combustion  take^  place 
genemlly  f  A.  I  must  t^ay  tliat  practically  I  could  nut  iinswer  that  (jui>:9lion,  ami  I  inervly 
state  it  upon  the  authority  of  chemists.  It  U  not  neccs-tary  that  I  should  commit  to  pnpcr 
any  of  the  evidence,  as  it  vtmdd  not  be  or-igiind.  U  is  but  a  small  item,  and  imperfect  as 
my  own  chemical  knowledge  might  be,  I  woultl  undertake  to  get  out  the  carbonic-acid 
gas  without  damaging  tho  gas. 

Q.  Don't  chemical  writers  say  that  the  presence  of  carbonic  acid  in  the  gas,  when  com- 
bustion  tuki'S  place,  dimiuishes  its  candlo-power ;  don't  writers  upon  ehemitftry  say  that? 
A.  They  do,  and  display  weakness  on  the  spot  when  they  say  it,  unless  they  show  how  that 
carbonic-acid  gas  can  be  wllbdruwn. 

tj.  You  have  suggested  a  way  to  get  rid  of  that  by  the  use  of  hydrate  of  linie  ettppte- 
mentary ;  I  call  your  attention  to  a  process  where  the  hydrate  of  ilmo  ia  not  useU  at  all  sub* 
aequeutly?    A.  I  have  answered  the  question. 

By  Colonel  Heatings : 

Q.  Do  you  know  of  any  authority  recognized  as  such  among  sanitarians  that  discuasea 
the  queatiou  of  these  poisonous  guaes  escaping  from  foul  giw-lime  upon  the  blood  or  health  ? 
A.  I  do. 

Q.  What?  A.  As  I  staled  in  the  opening  evidence  upon  the  medical  qucslicm,  the  blood 
does  suffer  directly  when  expof^ed  to  tbe.'^e  gases.  I  wish  now  to  state  that  sanitarians  hare 
imdcrtaken  to  find  how  it  suffers,  aud  whvlher  such  poisons  can  be  resisted,  because  it  is 
fleutial  whcQ  studying  the  eau-^es  of  ilL-ieastia  to  fiml  out  what  are  inevitable  poison*  acting  oi(| 
the  blood,  and  it  Uinia  out  rather  uuexpectedly  to  some  medical  inquirers  Uiat  there 
gases  which  arc  in  a  very  absolute  sense  poisonou<i.  The  carbonic-acid  gas  has  long  ihtc 
been  found  to  be  only  contingently  poisonous.  It  dcctroya  life;  but  it  was  not  the  poison 
which  could  always  bo  asi*crtod  a.^  tlie  source  of  particular  conditions  of  ill  health  which  were 
idiscavercd  in  foul  places.  Wlmt  wtro  the  other  gases  was  ihc  question,  and  what  kind  of 
^asea:  and  in  this  Intiuiry  which  is  now  in  progress,  and  prolwibly  will  be  for  several  years 
by  the  Mciilcal  Department  of  the  Privy  Ouuucil  of  Great  Brftatn,  which  h  tbc  last  KpOrt  of 
the  second  instalment  of  the  chemical  evidence  on  this  very  snbject  of  the  cflect  of  certain 
exhalation,  vapors,  aud  gaeos  upon  the  blood,  on  the  subject  of  physiological  and  patbologi- 
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cfti  questioni  conncctod  with  these  chemical  and  nattirnl  farc«9 — this  item  of  evidence  oc- 
ean twariDfr  directW  upoo  the  qucsttoa  you  ask.  The  ea^ntlot  cleroeDt  of  the  blood-cor- 
puscles, whicb  is  mofU  prominent  and  unvielding  ta  all  other  efTccLs  which  disease  produces, 
IB  the  hem atocrystal line  that  enters  into  the  conatitutiou  of  every  blood-globulc.  and  conali- 
tutea  a  larg«  percentage  of  iL  In  tliat  hematocryBtolUDe  is  combined  all  the  iron  thul  floats 
la  the  blood.  The  bttnatocryelAUine  baa  bocome  the  subject  of  moat  careful  studr,  with 
reference  to  the  changes  gases  produce  tliercin.  Kow  it  ia  found  that  CRrlranio-acid  ^hs  does 
not  at  onco  destroy  bcmatooryatalllne.  It  U  fonnd  that  most  of  the  poisons  that  are  intro- 
duced into  tlie  boily  will  break  up  tlic  btood-globnles  and  still  leave  bematocrystJilline  to 
crystallise  ob  hematoidine.  We  have  hod  oocasion  to  study  the  hcmatoidinc  in  the  invesci* 
gation  of  hutt  summer,  and  the  hii^tory  of  its  persistent  life  a$  an  element  in  the  fluid;,  even 
of  flick  anbnala,  is  an  Interesting  fact.  But  certain  gascB  act  upon  that  hematocry«9tallfne 
and  eliminate  it  so  that  it  cannot  be  constructed  into  any  of  the  forms  of  life  in  the  animal 
tissues.  That  destruction  of  a  very  persl«9tent  and  important  element  therefore  of  the  body 
comes  to  be  u  speciatly  uoportant  fact  in  hygiene,  for  wc  have  been  hunting  for  yeur4  (or 
methods  of  exact  demonstration  of  bygcnic  questions,  and  now  il  is  done  at  the  expcuse  of 
the  Lords  of  the  PHvy  Council  in  the  clasd  of  studies  on  a  large  acalo.  I  will  read  from  the 
Tenth  Report  of  the  Medical  Officer  of  the  Privy  Council,  London,  1858,  at  page  170 :  *'  A 
diminution  of  hematocryBtaltiuo  in  the  body  costitutes  the  diseaao  termed  chlorosis  or  ans- 
mia.  Il  iA  eitlier  a  specific  clement  or  a  symptom  and  consequence  of  chronic  disorders,  or 
particularly  tropical  fevers.  •  •  •  The  hematocrystaUinc  in  the  la^it  ingredient  of  the 
blood  which  undergoes  putrefaction.  Its  stability  Is  the  main  factor  in  the  stnbility  of  life. 
This  quality  is  perhaps  mainly  the  result  of  the  power  which  it  possesses  of  tuking  up  oxygen 
from  the  air,  and  yielding  it  again  to  other  matter  in  contact.  •  ■  •  •  IIcmatocryM- 
talllno  combines  readily  and  more  pertinaciously  than  with  oxygen,  with  a  number  of  these 
gasce,  such  as  carbonic  oxide,  sulphnrotted  and  pho^phuretted  hydrogen.  •  •  •  •  fhe 
faeouitocrystaUine  is  the  last  ingredient  of  the  blood  which  undergoes  putrefaction.  It 
preserves  its  color  and  spectrum  for  years,  in  a  horrible  offensive  mixture.*' 

Q.  That  kind  of  evidence  has  this  value  in  an«wering  tliis  question  which  has  just  been 
asked — that  it  is  reducing  to  demonstration  what  hitherto  had  been  stated  in  the  wav  of  as- 
sertion? A.  It  is  showing  how  a  change  occurs,  and,  in  order  to  ^how  how  the  highest 
resotirces  of  chemistry  are  brought  into  play,  namely,  spectrum  analyns,  and  show  the 
beginning  and  progress  and  coding  of  certain  clianges  which  occur  when  the  blood  b  exposed 
to  certain  poisonous  gases ;  and  the  result  of  this  inquiry  shows  that  certain  ga^cs  and  these 
complex  sulphuretted  gaecs,  and  the  phosphurcttcd  gnsos,  and  a  large  number  of  othcrsi,  and 
componnda  of  cyanogen  gas  come  into  the  same  list,  instead  of  merely  dissolving  and  break- 
ing up  the  blood-globalca,  actually  destroy  the  chemical  constituent  which  in  most  diseases 
fails  to  get  destroyed ;  ao  that  the  sanitary  fact  begins  to  be  settled  tis  a  demons tratiun  tliat 
certain  gases  should  not  be  permitted  Co  be  evolved  in  a  groat  quantity  into  the  atmosphere 
which  people  breathe.  Not  that  the  people  will  be  ImmediAtely  killed,  but  that  tlieir  health 
mill  be  ailcnlly  and  persistently  ii^ured  from  a  cause  which  no  science  before  had  perfet-tiv 
controlled.  Now,  chemistry  comes  In  with  its  exact  raethodrf  of  demonstration,  but  not 
until  these  higher  applications  of  it  by  the  beautiful  method  of  the  spectrum  anfdygis  had 
enabled  ua  to  get  dotrn  to  the  One  thousondtli  part  of  a  grain,  and  study  it  with  the  interest 
with  wliich  we  could  formerly  study  larger  quantities. 

By  a/iK^  Van  Voni: 

Q.  The  effect,  I  auppottc,  would  be  the  same  if  these  polaonous  gases  were  eroh-ed  in  the 
dwelling-houses  where  combustion  of  the  gas  takes  placet  A,  Oh,  yea;  it  makes  no  dlfTcr- 
cnce  where  the  gasefl  come  from  if  tliey  are  only  there  when  people  are  respiring. 

Q.  If  those  foul,  fK^sonous  gasei  are  not  eliminated  in  the  act  of  purificatiun,  they  do 
appear  in  the  dwellings  when  the  combustion  of  the  guA  Cakes  place?  A.  Xo,  sir,  tbey  do 
not  in  any  perceptible  qoantlty,  for  even  sulphur  appears  as  sulphurous  acid. 

Q.  Isn't  that  poisonous?  A.  f^ulphurous  acid  is  a  poison  only  contingently.  It  doei 
not  even  deittroy  the  blowl -corpuscles,  as  it  is  presented  to  us  iu  our  respiration.  It  partakes 
of  none  of  the  qualities  whicb  I  have  described  conceming  the  truly  poiAonoua  gases. 
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Q.  Docs  it  (iepreciate  propcrtj?  A.  I  liove  no  doubt  of  that,  because  it  irill  tArniali 
silver.     That  is  not  a  sanitary  question,  however;  it  does  not  concein  hrglenlfitft. 

Q.  Which  do  you  gtipposc  to  l>e  the  worse,  free  sulpbarotted  hydrogen,  or  sulphide  of 
animoniuiD  frm;?     A.  Sulphide  of  uiumoniuni,  far  worse. 

Q.  Dave  you  ever  beard  of  any  person  being  killed  by  aulphtdc  of  ammonium  ?  JL  I 
have  known  of  cases,  and  they  are  very  numerous ;  they  are  known  in  comnioa  life  as  snfRK 
cation  and  asphyxia. 

Q.  Occurring  under  what  circuraetances  ?  A.  Ooourring  generally  in  old  privies  snd 
s'unilai-  situations;  but  there  are  cases  which  can  be  referred  to  as  harbg  occurred  in  a 
specific  manner  in  gas-works.  I  need  not  adduce  cases,  because  they  arc  abuDdsntly 
Terified. 

Q.  Can  there  be  any  sulphuretted  hydrogen  at  alt  g^ven  off  by  the  waste  lime,  if  iht 
prominent  odor  on  opening  the  purifions  is  that  of  ammonia?  A.  Vcs,  sir;  I  imve  been 
present  when  gaa-purificrH  were  opened  and  the  predominating  odor  is  sulphurous,  snd  the 
ainmoniji  is  dissipated  as  the  men  n^c  taking  away  the  lime;  and  tbc  Ume,  which  I  hare 
myself  handled  twelve  hours  after  it  had  been  thrown  out,  baa  grown  hot  on  exposure  to  the 
ordinary  current  of  uir.  One  week  ago  to-day  1  made  the  experiment,  and  the  sulphide  of 
ammonium  was  eliminated  in  a  very  offensive  and  considerable  volume,  and  I  was  told  thai 
tbc  lime  had  laid  ncariy  twelve  hours  where  it  was  in  a  moss;  but  there  was  no  odor  of  am- 
monia there  then,  but,  had  I  been  present  ot  the  opening,  there  would  iiave  been  an  odor  of 
ammonia  perceived, 

Q.  And  the  odor  would  have  predominated  ?  A.  I  suppose  it  would,  so  far  as  my  ecBMS 
were  concerned ;  it  ia  one  of  the  most  pungent  of  gases  to  the  senses;  it  naturally  would  be 
predominant. 

Q.  NotwithHtanding  all  that,  and  conceding  that  the  predominating  odor  is  that  of  sni' 
monia,  you  do  think  thnt  there  majr  bo  sulphuretted  hydrogen  given  off  by  the  wast«  limef 
A.  I  think  so;  but  I  havfj  not  mude  exact  tests  of  that  question.  I  believe  it  is  a  fact  ood* 
ceded  that  it  is  given  off. 

(Ko  further  Icslimony  offered.) 

The  hearing  temiinated  here,  as  the  Gas-Light  Company  promised  to  mako  the  change*; 
necessary  to  prevent  the  nuisance  complained  of. 

An  iron  mixture  was  used  during  the  summer  of  180£^,  in  one  set  of  purifiers;  but  in  thfl 
autumn,  when  the  consumption  of  gas  increased,  It  was  thrown  out  and  replaced  by  lime. 

In  Noveinber  the  Board  ordered  the  chemist  to  report  in  tatUnso  on  the  operations  of  oil 
the  New  York  Goa  Companies.     The  report  will  be  found  on  page  468. 

When  it  appeared  Ibut  the  Metropolitan  Ctos-Light  Company  was  still  ctnploving  the  old 
process  of  purification,  it  was  cited  to  appear  by  its  ofliccre  to  show  cause  why  the  originil 
order  of  July  U,  1868,  should  not  be  enforced.  On  February  8, 1870,  at  the  earnest  reqnsst 
of  the  officers  and  counsel  of  tbc  company,  a  further  respite  of  three  weeks  was  granted  to 
enublc  them  to  introduce  the  Laming  process.  Ou  February  23, 1870,  the  chemist  to  the  Board 
reported  thnt  Loming's  process  bad  been  introduced,  and  that  it  not  only  gave  entire  satis- 
fucLluu  to  tlie  oflicers  of  the  company  as  a  purifyiDg  process,  and  mude  it  possible  to  purify 
all  the  ^^ns  made  with  one  set  of  boxes,  two  seta  having  been  used  for  the  lime  proceH, 
but  tliat,  a«  (ar  as  he  had  bad  an  opportimity  to  observe,  it  entirely  removed  the  liability  10 
the  nuisance  which  bad  been  so  long  a  cause  of  complaint  against  the  Metropolitan  Gas- 
Light  Company. 
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EEPORT  ON  POISONOUS  COSMETICS. 

CoLOXEL  EuMONS  Clark,  Secretary  Metropolitan  Board  of  Health : 

Sir:  In  response  to  the  resolution  of  tlio  Board,  directing  "  tbe  Chemint  to 
examine  tbe  various  bair-tonics,  wasbes,  cosmetics,  and  otber  toilet  preparations 
in  general  nsp,  and  to  report  wliat  intfredienls,  if  any,  they  contain,  of  a  cbar- 
acter  injurions  or  dangerous  to  those  who  nsc  them,**  I  beg  leave  to  eubmit 
tbe  following  report  of  tbe  results  thus  far  reached.  My  examination  bas  been 
especially  directed  to  tbe  mineral  |M>ieons ;  uo  tests  have  been  as  yet  made  for 
vegetable  or  animal  substances,  as,  for  example,  c^utbarides,  which  I  have 
reason  to  believe  is  Bometiroes  employed. 

Tlic  arliclcs  which  I  have  exnmined  may  be  claaacd  as  follows : 
I.  Hair  tonics,  washes,  and  rcstomtivcs. 
11.  Lotions  for  tbe  skin. 

III.  Enamels. 

rV.  White  powders  for  the  skin. 
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L— HAIR  TOXICS,  WASHES,   AND  RESTORATITES. 

Of  tbese,  sixteen  have  been  examined,  and,  with  but  one  exei^ption,  they  hare  been 
found  to  contain  bad,  generally  In  the  form  of  acetate,  or  sugar  of  lead. 
1.  "  ffoyCt  Hiatoatha  Hair  HatonUive.    David  Wrigut.  proprietor,  112  South  Street,  New 
York.'* 
A  colorless  liquid,  with  a  black  sediment     It  is  an  nmmoniacnl  solution  of  nitrate  of  siU 
ver,  containing  4.18  grains  of  nitrate  in  one  fluidounce.     It  contains  no  other  motAl«. 
a.  "  Cfark'a  DUtiBfd  Jirttorativt  for  the  Hair.     C.  G.  CLiMC  k  Co.,  proprietors.*^ 
A  colorless  solution,  containing  in  one  fluidounce: 

Lead  in  solution 0.1 1  graic. 

3.  "  Chevalier'9  Life  for  ike  Hmr.    Prepared  by  S.  A.  Cuetalier,  M.  D.,  1,123  Broadway, 

New  York." 
A  pale  yellow  liquid,  with  a  little  dark-colored  sediment.    One  fluidounce  contains : 

Lead  in  solution C.23  grain. 

Lead  in  the  sediment « 0.60  gr^n. 

Total  lead 1.02  gmins. 

4.  "  Ptar9on  <t  C'o.'j  Circantian  Hair  Repnuntxlor.     Sole  proprietors,  J.  S.  Peabson  k  Co., 

28«  Jay  Street,  Brooklyn,  N.  Y." 
A  pale-yellow  liquid,  with  a  yellow  sedimeot.     One  fluidounce  contains  : 

Lead  in  solution • 1.40  grains. 

Lead  in  sediment •.«•*....   1-31  prraio. 

Total  lead S.71  gmins. 


564 


B.  "A^9  Hair  Vigor.    Prepared  by  J.  C.  Atkr  &  Co.,  Lowell,  lUas." 
A  colorleas  liquid,  with  a  white  sediment.     One  flaidoance  codUIm  : 

Lead  in  a4dution 2.61  grains. 

Loadia  tbo  sediment 0.08  grain. 

Total  lead 2.89  grains. 

6.  "  Prof.  Wooff*  H'lir  Iie*turative.     O.  J.  WooD  &  Co.,  444  Broadway,  New  York,  mad  114 

Uarket  Street,  St.  Louis." 
A  colurlcsa  liquid,  with  a  jellow  aediment.     One  fluidoance  contains: 

Lead  In  solution 8.03  graiod^ 

Lead  in  the  acdiment 0.16  grmin. 

Total  lead 8.08  gr&lns. 

7.  '*  The  Hair  Radorer  Ataerka.     Prepared  by  Dr.  J.  J.  O'BaiKK,  202  East  Thirtietli  Sti^et, 

New  York." 
A  elear,  colorless  solution,  containing  in  one  Butd  ounce : 

Lead  in  solution 3.28  graiosL 

8.  "  Graj/'§  Cdtbrated  Itair  Rmlarative,     Sold  by  the  proprietors,  Day,  Hoaolaxd  k  Srtoia, 

B4  Cortlandt  sUeet,  New  York." 
A  colorless  liquid,  with  a  white  sediment    One  Buidoance  contains : 

Lead  in  solution A  trace. 

Lead  in  the  sediment S.39  grains. 

Total  lead 3.39  grnns. 

0,  "  PhalonU  Vitalia.    Prepared  by  PaAum  ft  Soai,  817  Broadway,  New  York." 

Consists  of  two  fluids  in  separate  bottles. 

No.  1  is  a  clear  palo-jcllow  solution  of  hyposulphite  of  soda. 

No.  2  is  a  clear  palc-ptnk  solution,  contnining  in  one  fluidoiince — 

Lead 14.08  gr»ins. 

As,  by  the  directions  which  accompany  the  package,  the  lead  solution  is  to  be  diluted 
with  twice  its  rohimc  of  the  hyposulphite  solution,  the  strength  of  the  mixture  would  be  re- 
duced to  ouc-tliird,  when  it  would  contain  4.09  grains  of  lead  in  one  fluidounce.  Prof. 
Lawrence  Rcid,  the  manufacturer's  chemist,  claims  tliat  the  hyposulphite  of  soda  noden 
tlic  lead  harnilcsd  by  ultioiately  forming  with  it  an  insoluble  sulphide  of  lead,  and  in  Tariooi 
other  ways.     But,  after  carcHilly  considering  all  bis  arguments,  I  am  compelled  to  say  that 

I  coimot  accept  them  as  voUd. 

10.  "  Ring's  Vtffetable  Attibrotia,    E.  M.  Tcints  &  Co.,  proprietors,  Peterboro,  N.  H.  A  great 

hair  rcstoratlre.^*  • 

A  colorleas  liquid,  with  a  d[rty>wbite  sediment.    One  fluidounce  cont^ns: 

Lend  in  the  solution 4.60  grains. 

Lead  in  the  sediment 0.31  grain. 

Total  lead : S.OOgraina. 

11.  "Mr$.  S,  A.  AHettU  WortiTa  Hair  JirMorer.     198  and  200  Greenwich  Street,  Now  Yock, 

and  'J06  nigh  Holbom,  London,  England." 
One  fluidounce  contains: 

Lead  in  solution S.20  gra&it. 

Lead  in  the  sediment O.STl  grain. 

Total  lead 6.fi7  grains. 

II  *•£.  KnUtfrs  Indian  Hair  Toniq%i$,     Loria  KxiTTtL,  616  Eighth  Arcnue,  Kew  York." 
A  pale-yellow  liquid,  with  a  pale-yellow  sediment    One  fluidounce  contains : 

Lead  in  solution B.lftgraioft. 

Lead  in  the  sediment LIS  grain. 

Total  lead 6.29  grains; 
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13.  ^ffatTt  ViffaUiUt  ffieUian  Hair  Renrver.    R.  P.  Hall  k  Co.,  Ntahuit.  N.  H.* 
A  palo*76llow  Mquid,  with  a  pflie-yellow  sediment.     One  fluidouncc  conUins: 

Lead  In  solution 6.45  grains. 

Lead  in  the  Bcdiment 0.68  gnun. 

Total  lead 7-13  graina. 

14.  **  l>r.  Tdthttta  PhtfsioJoffieal  Bair  Bf^^eraior.  TEBnnrs  Baos.,  propriolorSf  Manchester, 

N.  I!." 
One  fluidouDce  contains : 

Lead  in  Folntion 6,82  gralna. 

Lead  in  the  sediment 0.62  graiu. 

Total  lead 7.44  grainfl. 

15.  "Mariha  Wtjshinf^on'9  Hair  Re$toraii«t.    Prepared  brSiuoifa  &  Co.,  (lUwilUom,  N.U." 
A  eolorlesfl  liquid  with  a  yellow  Bcdiment.     One  fluidounco  contains  : 

Lead  in  sululion 8,01  grains. 

Lead  in  the  sediment 6.79  grains. 

Total  lead ». BO  grains. 

16.  "  SiHffiT*M  Hair  RftitoratiM,     Depot,  043  Broadway  and  79  Naanau  Street,  New-York." 
A  colorleaa  liqnid  with  a  white  AodimenL     One  fluidounee  contains: 

Lead  in  solution. . , .« 0.15  grain. 

Lead  in  the  sediment ...>.. 16.24  grains. 

Total  lead 16.39  grains. 

R^apitulation, — Only  one  of  this  class  of  preparations  i.s  free  from  lead, 
which  metal  seems  indeed  to  be  the  essential  constituent.  Most  of  the 
sedimenta  observed  in  the  bottler,  and  which  require  timl  the  bottle  "be 
teell  shaken^  etc.,  consist  of  salpbur,  which  it  is  intended  shall  ultimately  unite 
with  the  lead  to  produce  the  dark-colorod  sulphide  of  lead,  or,  as  one  of  the 
manufacturers  has  it,  *'  the  oriffittal  youthful  beauty  and  eolorj*  The  following 
tabular  statemeut  shows  bow  the  poisonous  hair-fortUizors  compare  among 
tliomsclves : 

Grains  of  Lead  in  one  Ftutdounce. 

Clark's  Distilled  Restoratire  for  the  Hair O.ll 

Chevalier's  Life  for  the  Hair 1.02 

Circassian  Hair  Rejavonator 2.71 

Aycr's  Hair  Vigor 8.89 

Prof.  Wood's  Hair  ReatoraUTe 8.08 

O'Brtcn'fl  Hair  Restorer  America 8.28 

Gray'i  Celebrated  Hair  ReatoratiTo 8.39 

Thalon'a  Tltalia 4.69 

Kmj!;*8  V<^etable  Ambroeia 0.00 

Mra.  a  A.  Allea'a  World's  Hair  Restorer. 6.57 

L.  Knittel's  Indian  Hair  Tontque 6.29 

HftH's  Vegetable  Sicilion  Hair  Reocwcr ,     7.13 

Dr.  Tebbett'a  Physiological  Hulr  Regenerator 7.44 

Uartha  Washington  Hair  Refttoratire 9.80 

Singer's  Hair  Restoratiro 16.89 

R— LOTIONS  OR  WASHES  FOR  THE  COMPLEZION. 

1.  *'BumetC4  KaUiMon.    Josani  Buawnr  &  Co.,  Boston,  Haas."     Contains  no  injurious 

metals. 

2.  "  Phahn*»  PapKtan  Lotion  or  Ftoral  Bmutifier.    VoAhOV  k  Sos,  617  Broad waf."    Con- 

tains no  injurious  metals. 
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3.  **  Snmui  of  Amtri€i9^    FaiNVOis  Ouooiu  &  Co.»  corner  of  ElgbUi  tod  Locust  StrceU 

A  clear,  colort«si  liquiJ,  contoliung  ao  injurioua  meuU. 

4.  "  Email  d£  Parity  dc  Jartd.     Jausd  kt  Riwb,  Paris." 
A  pink  alcohulic  luiuid,  free  from  injurious  mctaU. 

n.  "Bairn  of  a  TkouMand  Ftovsmy 

A  thick,  yotlow  emulsion,  free  from  ii^urious  metali. 
(5.  "  Pvrry't  Moth  and  Freckle  Jxtlion.     Dr.  B.  C.  PERRT,  40  Bond  StrMt,  Kew  York,** 
A  colorless  Hqiiid  with  ■  little  white  sediment.    One  fluiduunce  oooUiiu : 

Mi'i'cury  in  solution S.47  grainiu 

Zinc  "  0.99       •* 

equiralont  to 

Corroffire  sublimate , S.6I       " 

Sulphate  of  line  (cr/stoIUzed) 4.85      •• 

The  aeiUiuent  contaiua  a  little  mercury,  lead,  and  bismuth. 

BicapUulation. — With  iho  exception  of  Perrj's  Moth  and  Freckle  Lotion, 
those  loliouB  are  entirely  free  from  lead  or  other  injurious  meUL 

m.— ENAMELS  FOB  THE  SKIK. 

1.  "Balm  of  mtite  LilWt  for  preserrhig  and  beftutir>ing  the  iUn.     H.  A.  UoADixr,  New 

York." 
Water,  colored  pink,  and  holding  in  suspension  a  Urge  amount  of  carbonate  of  lime.     It 
do<9  not  contain  any  injurious  metals. 

2.  "  Dr.  Bntd/onTa  Enameline  for  the  Complrxion.'^ 

A  colorless  liquid,  holding  39.0S  grains  of  oxide  of  xioc  In  suspension  la  each  flaidomee. 
Is  free  from  lead. 

3.  '*  J/a^an>  Maynofia  Balm^  fur  beautifying  the  complexion,  etc.     Dkhas,  Barxb  k  Co, 

New  York." 
A  colorless  liquid,  holding  in  suspension  in  each  fluldounee  118.61  groins  of  oxide  of 
sine.     Is  free  froiu  load. 

4.  ^^  Laird" »  Bloom  of  youths  or  Liquid  Pearly  for  beautifying  and  preserving  the  complex 

ion.     Hanufactured  by  Geo.  W.  Lintn,  74  Fulton  Street,  New  York." 
A  colorless  liquid,  holding  In  suspension  in  each  fluidouucc  169  grains  of  oxide  of  lioc. 
It  is  free  from  lend. 

5.  '*  £W^eniVj  Favoriie,    Prepared  only  by  ITllea.  T.  ft  L.  Joutix,  late  of  Rue  St  Anoe, 

Paris," 
A  colorlc^n  solution,  huUIini;  in  suHpvnsion  in  each  fluidouncc  I40.S3  groins  of  cubosatc 
uf  lead,  vhiU  Imd^  containing  108.94  grains  of  metoJlic  lend.     There  is  a  trace  of  lead  dis- 
eolved  in  the  liquid. 

6.  **  Sito».  WhiU  Enamd,  for  whitening  oad  beautifying  the  complexion.     Phalom  h  Sox, 

617  Broadway,  New  York." 
A  colorless  liquid,  holding  in  suspension  in  each  fluidonnoe  I8d.67  grains  of  carbonaio 
of  lead,  equivalent  to — 

Metallic  lead  in  sediment 144.72  grains. 

Lead  in  solution 1.50  ^aln. 

Total  lead 146.28  grains. 

7.  "  fihoiwrAifc  Orimtal  Crrom,  for  whitening  and  beautifying  the  complexion.     Pnjau)!v  & 

80s,  517  Broadway,  New  York." 
A  colorlcM  liquid,  holding  in  saapeosioo  in  each  fluidounce  844  grains  of  carbonate  of 
ead,  equiralent  to — 

Lead  in  su.<!p«n8ioa 190.22  grains. 

Lead  in  solution 0.77  grain. 

Total  lead , 190.09  gralna. 
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Recapitulation. — The  enamels  connut  of  wliite  powden  suspended  in  clear 
liquids.  On  stundinfr,  iho  powders  Bubaide,  but  agitation  quickly  incorporates 
them  with  the  liquids  again.  The  following  contain  Ie«d  mostly,  if  not  en- 
tirely, in  the  form   of  carbonate;    they  are,   therefore,  aimply  "white  lead** 

ground  in  water. 

Qraini  of  Lead  in  OM  Fluithuncf^  after  aAakinff, 

Eu(5enie'a  Fftvorite 108  94  pruim. 

Phulon'a  Snow-white  Enamel 144.28      " 

Pbalon'8  Suow-white  OrieaUl  Cre&zo 1W.99       " 

IV.— WHITE   POWDERS   FOR   THE   SKIN. 

1.  **  JbAn  Inin^t  Compovttd  Chinae  Tablet  of  ^/o^oKer."    CoDRlBte  of  carbonate  of  Umc  ; 

Trve  from  iajurioua  metidfl. 
S.  "  Shand'^M  Compound  CMtu$e  Tablet «/  AlabattarJ**    Coaaistft  of  Cftrbonatc  of  lime;  freo 

from  injutioua  meUls. 
S.  '^Superior  Liljf  White,     X.  Bxxiff,  Pbitadelpfais."    GoniJsU  of  carbonatu  of  liiae  aud  car- 
bonate of  Diagncsia ;  free  from  usurious  toetalii. 
4.  "*  CtaeariUa  dt  Caracol  dt  Ptrtia.     R.  &  C.  A.  WRiairr,  Philailclphia."     CouiiUt9  uf  car' 
boDftte  of  lime,  and  some  earthy  matter  insoluble  in  aciila,  cither  clay  or**  French 
chalk.'*     Is  free  from  injurious  mcials. 
**  The  Oriffinal    Tablet  of  Ahiboitfr,  or  Liljf-tehite  Coitmeliey     Consists  of   carliODato  of 
lime,  with  some  clay  or  "  French  clnUk."    Is  free  from  injurious  metals. 
IHMmuth  Povider,  for  beantifyinf;  the  skin  and  removing  frcckks.'*   Consists  of  carbonate 
of  lime  with  much  day  or  ^'  Fronch  chalk."     Is  free  from  injurious  metals. 
.  **  Lover M  Lily-whiie  aud  Roae  Bloom."     CoDsista  of  clay  or  **  French  cbslk."    Is  tree 
from  injurious  metab. 
KfcapiiulatioH. — The  white  powders  consist  of  carbonate  of  lime,  carbonate 
of  magnesia,  clay,  or  "French  chalk,"  cither  singly  or  mixed.     Nothing  in- 
jurioua  was  detected  in  any  one  of  them. 

CONCLUSION. 
It  appears  from  the  foregoing — 

1.  \\1th  very  few  cxceptious  the  Hair  Toxics,  Washes,  and  Rrstora- 
TTVKa,  contain  lead  in  considerable  quantities,  that  they  owe  their  action  to 
tbis  metal,  and  that  they  are  highly  dangerous  to  the  health  of  persons  using 
tbem. 

2.  "With  a  single  exception,  Pcrry'a  Moth  and  Freckle  Lotion,  the  LoTiOKa 
for  the  skin  are  free  from  lead  and  other  injurious  metals. 

3.  That  the  Ekamels  are  composed  of  cither  carbonate  of  lime,  oxide  of 
rinc,  or  carbonate  of  lead,  suspended  in  water.  The  first  two  classes  of  enamels 
are  comparatively  harmless,  as  hannless  as  any  other  while  dirt  when  plastered 
over  the  skin,  to  close  the  pores  and  prevent  its  healthy  action.  On  the  other 
hand,  the  enomela  composed  of  carbonate  of  lead  are  higlily  dangerous,  and 
t}ieir  use  is  very  ocrt^n  to  produce  disastrous  results  to  those  who  patroniKO 
t^iem. 

4.  The  white  powders  for  the  skin  aro  harmless,  except  in  so  far  as  their 
application  may  interfere  with  the  healthy  action  of  the  skin. 

Respectfully  submitted; 

C.  F.  Chandlkr,  Ph.  D., 
Chemist  to  ilie  MetropoUlan  Board  of  Health. 


IIEPORT  ON    FLUSHING  THE    STREETS  AND    SEWERS 
WITH  SEA-WATER. 


Omct  or  THE  ExoiNKZA,  MmuyFOLiTAM  Boaw>  or  Hcalth,  ) 
801  Mutt  Strkst,  New  Yunx,  October  13,  1860.      ( 

CoLOKSL  Emmons  Clakk,  Secretary  o^  Metropolitan  Board  of  Health  : 

Sir :  In  compliance  with  the  resolution  of  your  honorable  B«>ard,  "  tii.it 
the  Sanitary  Engineer  be  and  is  hereby  directed  to  report  to  this  Board  a  plan 
by  which  the  streets  of  New  York  may  be  flushed  daily  with  sea-water,  with 
estimntcd  expense  of  the  work,  and  such  other  facts  and  details  as  he  inny  deem 
important,"  I  herewith  submit  the  accompanying  report  and  pbm. 

Report. — In  consideration  of  thLs  subject,  as  the  scheme  is  a  j>crt"octly  prac- 
ticable one,  the  question  resolves  Itdclf  into  how  can  the  plan  bo  carried  out 
most  economically,  both  in  first  construction  and  in  maintenance;  how  many 
pump  districts  it  is  Itcst  that  the  city  should  be  divided  into.  The  smaller 
the  districtSt  the  less  the  lengtli  of  main  and  branch  pipes  dependent  on  one 
]>ump,  the  less  tlic  ditunctcr  of  the  pipes  and  thoir  consequent  cost;  hot  the 
number  of  engines  and  stations  will  be  more,  the  cost  of  real  estate  greater, 
and  economy  in  working  ungines  less.  Without  applying  the  lest  of  actual 
ctftimate  to  ditftTcnt  \A\\\\^  I  have  settled  upon  the  division  of  the  city 
below;  Fifty-ninth  Street  into  two  district's  the  one  below,  and  the  other  above 
Fourteenth  Street,  with  a  pumping-cn^ue  statiuu  to'eoch :  the  lower  one  at 
the  comer  of  Canal  and  Walker  Street**,  tlie  upper  at  the  Crolon  Reservoir  on 
Fortieth  Street,  tlic  general  principle  King,  that  a  central  engine  would  dl»- 
tribut^)  the  wat«r  on  eitlicr  side  of  it,  with  the  same  mains  and  pumps  that  would 
be  served  by  two  niarginul  or  river  stations,  which  would  distribute  but  to  one 
side.  The  water  to  bo  conveyed  to  the  pumping  stations  by  brick  conduits, 
delivering  by  gravitation  into  wells.  Doth  pumping  stations  have  other  features 
to  recommend  them  besides  their  central  positions  in  their  districta.  On  account 
of  the  low  level  of  Canal  Street  between  Centre  Street  and  Xorth  River,  the 
influent  conduit  can  be  constructed  at  comparatively  small  expense ;  and  tho 
angle  of  Canal  and  Walker  Streets  offers  great  facilities  for  coal-vanlt*,  engine^ 
pumping  and  boiler  rooms,  and  for  the  location  of  a  stand-pipe  witliont  ex- 
pense to  the  city  for  real  estate.  In  like  manner,  unused  »paoe  beneath  the 
Croton  Reservoir  at  Fortieth  Street,  will  give  coal-vault  and  pumping-cn^^c 
and  boiler-room  with  no  cost  but  that  of  adaptation,  which  will  more  than  offset 
tho  extra  cost  of  the  influent  conduit.  In  addition  with  steam-power  here 
located,  the  extra  cost  of  a  eupplementar)'  puni ping-engine  to  draw  fresh  water 
from  the  Croton  Reservoir,  and  raise  it  into  an  elevated  tank  for  the  supply  of 
Murray  Hill,  would  be  but  comparatively  small.  The  semce  of  this  high  ground 
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IS  now  an  imperative  necessity,  and  there  is  no  more  really  means  than  this  for 
that  purpose.  It  has  been  adopted'  by  the  Crolon  Depurtmcnt  for  the  supply 
of  the  elevated  grounds  above  Mmihattanvillc,  and  ia  uow  being  carried  out 
and  nearly  completed  at  Ilich  Bridge. 

District  below  Fourtemth  Strett. — Tliere  are  but  few  data  by  which  to  de- 
termine the  quantity  of  water  necessary  for  flushing  the  streets.  It  must  depend 
somewhat  on  the  condition  of  the  streets  and  class  of  paving  grade  of  streets, 
and  character  of  inhabitants.  I  estimate  that  throughout  this  district  a  flow  of 
four  gallons  per  second,  or  240  gallons  per  minute,  under  the  head  which  would 
be  given  by  the  pumping-cngine,  would  be  ample.  But  as  some  deduetion  should 
be  made  for  the  time  occupied  by  the  watennan  in  passing  from  one  hydrant  to 
another  in  wliich  there  is  no  flow,  the  constant  discharge  has  been  estimated 
at  200  gallons  per  minute  for  a  hydrant.  It  now  follows  to  determine  the 
Domber  of  hydrant*  which  will  be  in  use  at  one  time.  Below  Fonrtecnth 
Street  the  lines  of  streets  measured  on  the  map  fall  but  little  short  of  120  miles, 
and  the  number  of  intersections  of  streets  ia  1,020.  By  placing  n  hydrant  at 
each  intersection,  the  average  distance  under  the  control  of  each  will  be  about 
600  feet,  or,  were  the  intersection  unifoiinly  crossing,  150  feet  in  each  direction. 
If  wc  suppose  that  twelve  minutes  would  be  ncccssarv  for  the  flushing  of 
the  street  under  the  command  of  one  hydrant,  and  in  passing  to  the  next,  then 
the  total  time  occupied  would  be  12.348  minutes,  or  204  hours,  or  25f  hours 
each-  It  may  therefore  be  said  that  tlie  force  required  to  flush  the  city  below 
Fonrtecnth  Street  would  be  26  gangs,  say,  of  three  men  each,  making  eight 
hours  per  day,  or  78  men.  The  supply  of  water  retjmrcd  woiUd  bo  5,200 
gallons  per  minute.  In  view  of  the  establishment  of  pumping-eiigincs  for 
flushing  purpose?,  it  seems  expedient  to  consider  whether  there  might  not  be 
other  purposes  served  at  the  same  time.  Daring  the  past  month  the  Croton 
River  has  t>eeQ  unusually  low ;  most  of  the  city  eupply  has  been  drawn  from 
the  lar^e  reservoir  in  the  Central  Park,  the  flow  of  the  river  not  being  equal  to 
the  daily  consumption  of  the  city.  Street  sprinkling  and  sidewalk  washing 
have  lately  been  cut  off,  and,  were  it  possible,  the  use  of  waters  for  Are  purposes 
would  have  been  stopped ;  those  purposes  might  be  served  by  the  sea-water 
from  the  flushing-engines,  without  the  intervention  of  fire-engines.  For  fire- 
engines,  I  estimate  the  greatest  quantity  that  would  ever  be  required  at  any  fire, 
equal  to  the  delivery  of  seven  of  the  best  steam  fire^jugines  discharging  600 
gallons  per  minute,  or  4,200  gallons,  total,  per  minute,  and  there  are  but  few 
places  in  the  city  where  the  Croton  mains  have  ever  furnished,  or  could  furnish, 
such  a  quantity  within  the  limits  of  draft  at  any  one  locality. 

To  recapitulate  the  data  on  which  the  scheme  herewith  presented  has  been 
based,  estimated  quantity  for  flushing,  5,200  gallons  per  minute.  Maximum 
for  fire  purposes,  occasional  use,  4,200  gallons  per  minute. 

It  is  proposed  to  place  the  engine-house  at  the  angle  of  Cnnal  and  Walker 
Streets ;  the  pum ping-engines  to  be  two ;  each  to  bo  of  daily  working  capacity 
of  6,000  gallons  per  minute;  and,  in  case  of  need,  of  strength  to  distribute 
9,000  gaUons  per  minute  without  risk,  one  engine  only  to  bo  in  use,  the  other 
to  be  n  reserve  engine  in  case  of  repair  or  accidents  to  the  first.  The  pumps 
deliver  the  water  into  a  stand-pipe  under  a  head  of  100  feet  above  tide-level ; 
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liut  this  stAud-pipe  to  be  high  enough  for  a  head  of  150  feet.  The  100  feet 
wiitild  he  the  usiiul  working  pressure,  tlie  'ISO  feet  in  cases  of  very  larjyc  fires. 
The  stJind-pipe  to  be  4  feet  in  diameter,  with  stairs  around  and  to  the  top  of  the 
E^ine,  tluis  adding  an  architectural  feature  to  the  locality.  Tlio  punip^,  to  draw 
their  supply  hv  gravitation  from  a  well,  fed  by  a  4-feet  brick  conduit  from  the 
river,  to  dischnTf^e  into  the  stand-pipe,  and  the  distribution  thence  to  bo 
through  mains  of  20-inch  cast-iron  pipe,  witli  f^radual  reduction  to  16  inches, 
12  inches,  8  inches,  and  finally,  for  the  last  200  feet,  to  6  inches.  Tl»e  cast-iron 
pipe  to  be  of  the  heaviest  Brooklyn  pattern.  I  proceed  to  give  the  cost  of 
construction  by  estimate  and  in  items,  tbat  those  conversant  with  these  mat- 
ters may  judj^e  of  tbeir  correctness ; 

Real  estate  and  buildings $125,000 

Stand-pipe 50,000 

Two  engines  and  boilers  at  $100,000 200,000 

Stand-pipe 20,000 

63,500  feet  20  in.  pipe  at  $8.00 428,000 

42,250    •'    10"     "            5.60 2-36,600 

106,000    «    12  **     **            S.60 378,000 

105,700    "       8  "     *'             2.20 232,540 

36,200    **      C  '*     **            1.70 61,540 

1,029  hydrants  at  $45 46,305 

Gates 6,000 

Total 1,782,085 

or  say,  in  round  numbers,  $2,000,000. 

The  gross  running  expenses  estimated  ou  the  basis  of 
the  cost  at  the  Uidgewood  pumping-enginca,  Brooklyn, 

would  be  about $30.00  per  day 

Seventy-six  men  at  $2.00  per  day 1 52.00    '*      '* 

Total $182.00    "     " 

The  total  expense  of  maintaining  the  force  during  the  whole  year,  and  when 
not  employed  in  Hushing,  attending  to  cleaning  cross-walks,  removing  snow, 
and  the  like,  together  witli  the  entire  pumping  expense,  and  that  of  superin- 
tendence and  repairs,  would  not  probably  exceed  $65,000 — thus  affording  a 
cheap  and  more  effectual  moaus  of  rh»au!ine8s  than  any  now  in  use. 

Diitrict  above  Fourteenth  Street,  that  tj,  between  Fourteenth  and  Fifty-ninth 
Streets. — The  number  of  miles  estimated  by  the  length  as  given  in  the  Directory 
I  find  to  he  117.4  miles,  and  the  number  of  hydra!it,s  placing  one  at  each 
intersection  of  street  and  avenue,  and  onu  inLermcJiatc  in  ihe  block,  is  1,106. 
By  comparison  of  these  figures  with  those  of  the  district  below  Fourteenth. 
Street,  the  difference  is  so  small  that  it  will  be  perfectly  safe  to  consider  the 
water-supply  the  same  in  both  districts,  and  the  pumping-engincs  of  same 
capacity.  In  fact,  tiiking  into  consideration  the  condition  of  the  streets,  and 
the  purposes  to  which  the  edifices  are  applied,  the  water  demand,  both  for 
flushing  and  fire  purposes,  should  be  less  iu  tlie  upper  than  the  lower.     The 
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pumps  would  therefore  be  of  ihc  Kiime  pattern  as  those  in  the  lower  district 
But  as  a  »und-pipe  might  be  an  objectionable  feature  at  the  resen-oir,  it  is 
proposed  to  put  up  au  elevated  tank  over  the  central  fu99de,  either  on  Fortieth 
Street  or  Fifth  Avenue,  which  should  be  at  8ufticieut  heijjhl  for  the  flushing 
service,  and  an  arrangement  of  valves  and  air-ehambcrs  by  which  the  water- 
preasure  nii|;i;ht  be  increased  to  any  desirable  extent  in  case  of  larjje  fires. 
From  the  tank  or  rising  main,  a  24-inch  main  is  laid  through  Fortieth 
Street  to  Lexington  Avenue  on  the  cast,  and  Ninth  Avenue  on  the  west 
From  thene  points  the  dijitributioo  is  by  20,  16,  12,  8,  and  6  Inch  pipca,  as  in 
the  lower  districts. 

The  estimate  of  cost  is  as  follows : 
Alteration  beneath  reservoir  neccsfisry  for  the  reception  of 

pumping-engines  and  boilers,  and  coal-space  and  chimney,        $35,000 

Tunnel  to  East  River,  4,200  feet,  at  120 84,000 

Two  engines  and  boilers,  at  >1 00,000 200.000 

Tanks  and  supports,  valves,  and  ai^cbIUllber9 , 30,000 

6,025  feet  24  inch  pipe,  at  11. 30 66,782 

22,960     **    20     **       '*       "     8.00 183,680 

19,830    "    16     •*       '•       "    5.60 111,048 

242,440    "    12     *'       "      "    3.60 872,734 

121,500    "      8     **       •*      "    2.20 207,300 

36,200     •*      6     »*       "       "     1.70 61,640 

1,106  hydrants,  at  45,00 49,770 

Gales 6,000 


Total $1,947,954 

The  running  expenses  and  cost  of  maintenance  may  be  fairly  reckoned  to 
be  the  same  as  in  the  first  district,  or  $182.00  per  day,  and  yearly  $65,000. 
In  total,  therefore,  cost  and  maintenance  of  apparatus  for  flushing  and  fire 
purposes  in  all  thai  portion  of  the  city  below  Fitly-ninth  Street  may  be  summed 
up  as  follows; 

Cost  of  constrndion  below  Fourteenth  Street $1,789,985 

"      «  "  above         "  »*     1,947,954 


ToUl $3,730,939 

^or,  in  round  numbers,  $4,000,000. 
Cost  of  daily  njaintcnance  below  Fourteenth  Street $183 
"      "      "            "          above        "              '*    182 


Total $364 

Cost  of  maintenance  yearly  l>elow  Fourteenth  Street $65,000 

"  "  *'      above         "  "    65,000 


Total $130,000 

As  there  is  some  question  as  to  how  the  cast-iron  pipe  would  endure,  sub- 
ject to  the  action  of  salt  water,  I  have  sent  around  to  a  number  of  Bugor-houscs, 
whose  pipes  arc  in  use  for  such  purposes,  to  obtain  their  experience,  nnd  have 
inquired  of  others  conversant  with  this  matter,  and  find  tliut  the  actiou  of  rust 
does  not  appear  to  be  any  more  with  salt  water  than  with  fresh  water,  and  with 


57S 


the  present  practice  of  coating  all  cafit-irou  pipes  wltb  Asphfllt  tar,  the  destruction 
of  tlie  pipes  is  a  question  of  no  moment. 

Under  the  location  of  the  pumping-etation  in  llie  upper  dLstrict,  it  baa  been 
stated  that  tlic  boilers  located  beneath  the  rcacrvoir  could  be  uae.l  to  supply 
flt«am  to  tt  supplementary  pumping-engine  for  the  wator-8er\*ice  of  Murray  HiB, 
and,  in  the  Hinall  sketch  given  of  the  architectural  feature  for  the  su|>porl  of  the 
salt-water  tank,  it  Ls  intended  that  there  tiliould  be  a  fresh-water  tank  beneath  the 
sail  one,  of  which  no  estimate  of  expense  has  been  made. 

There  arc  also  other  parpoees  to  which  the  salt-water  service  conid 
be  applied  besides  flushiug  and  fire,  which  would,  it  is  true,  somewliat  in- 
crease the  cost  of  construction,  bnt  by  profitable  returns  would  reduce  that  of 
maintenance  very  considerably.  I  refer  particuUrly  to  the  use  of  water  for  the 
purpose  of  power,  in  cases  where  the  cost  of  attending  the  engine  i»  lai^e  in 
proportion  to  the  fuel  necessary  for  the  power.  Thronjjhont  the  wholesale 
portion  of  tlie  city  the  use  of  steam-hoists  has  become  almost  indispensable — 
an  expedient  costly  in  itself^  requiring  engines,  and  boilers,  and  engine-drivers. 
For  this  service  alone  in  n  first-class  store  the  expense  cannot  be  estimated  at 
less  than  $500  per  annum,  even  when  used  in[  connection  with  steam-heating 
apparatus.  At  the  London  and  Liverpool  docks  all  hoisting  has  been  done  for 
years  by  hydmulic  hoists,  driven  by  pumps,  nt  the  extremities  of  the  docks 
with  mains  along  the  sides  of  the  docks  connecting  with  the  cylinders  of  the 
hoist  By  t}ie  turn  of  a  cock  letting  on  the  water,  goods  arc  raised  from  the 
holds  of  ships  to  the  wharves,  or  distributed  on  the  floors  of  the  warehouses. 
Tlic  dock-gates  nro  swung  in  the  same  way,  aiid  the  ships  waq)L'd  out  of  the 
docks  by  hy<lraulic  capstAus.  In  exactly  the  same  way  could  the  goods  in  our 
stores  and  warehouses,  and  at  our  docks,  be  distributed,  using  the  flushing-main 
aa  the  source  of  power.  If  the  flushing  be  done  after  bu^sincss-hours,  the  siw  of 
pipes  would  require  h-ss  change,  dependent  on  the  extent  of  the  application  to 
power  purposes.  In  certain  localities  the  disposition  of  the  pipes  would  have 
to  be  changed,  nnd  more  laid  down,  so  that  no  wholesale  business  street  would 
be  without  its  pipe  throughout  the  extent  to  which  it  would  be  nsed.  No  es- 
timate has  been  made  of  what  would  be  the  expense  of  such  change  in  mains 
and  pumps  as  would  include  the  purposes  of  power  with  those  of  flushing  and 
fire.  It  is  only  offered  as  a  saggestion  that  in  this  way  also  the  nsc  of  Croton 
water,  aa  applied  to  steam  purposes,  may  be  reduced  and  the  works  made 
remunerative. 

In  conclwsion.  this  report,  though  not  as  complete  in  details  as  I  could  hare 
wished,  still,  I  trust,  is  sufliciently  so  to  show  that  the  scheme  is  perfectly 
practicable  and  well  deserving  of  consideration  for  its  economy  of  construction 
and  maintcnunce.  With  improved  system  of  sewerage  and  paWn^,  the  expense 
of  streetrcleaning  would  be  very  much  reduced,  fire-engines  done  away  with,  and 
a  much  better  and  a  more  readily  applicable  service  supplied. 

lu  addition,  should  it  be  considered  expedient  to  adopt  engines  and  mains 
for  the  purposes  of  power,  the  income  from  the  ser^'ico  might  soon  make  the 
whole  apparatus  almost  self-sustainiug,  and  with  economy  to  the  lessees  of  power. 
Respectfully  submitted: 

W.  E.  Worthed, 
^L  Engineer  of  the  Metropolitan  Beard  of  HaUtK 


REPORT  OF  FOREMAN  OF  THE  DISINFECTIXG  DEPART- 
MENT. 


To  E.  Uabris,  M.  D.,  Sanitary  SuperinUndent 

Sin:  I  have  tlio  honor  to  submit  the  followintc  report  tijjou  the  methods 
antl  amount  of  work  in  the  Department  of  Disiufoction  during  the  past  year. 

Diifinfection  of  Dtctllings. — lu  all  casefi  of  infectious  diseases  which  came  to 
the  knowlcdjre  of  the  Sanitary  SnperiDtendent,  the  Foreranti  of  the  Diainfecling 
Dei>artment  has  been  notified  to  have  the  place  visited  and  disinfcctiints  applied 
when  necesaar)'.     During  the  year  IfiOO,  1,325  houftos  were  disinfected. 

Method*. — While  the  patient  is  in  the  room,  the  diHinfectioo  can  be  only 
partial  In  some  cases,  when  needed,  the  floor  was  cleaned  and  direction  given 
to  keep  the  room  ventilated.  In  nearly  every  place,  diluted  carbolic  acid  was 
given  to  the  Lead  of  the  family.  An  average  quantity  equal  to  about  two 
ounces  of  pure  acid  was  dissolved  in  water,  and  then  pieces  of  cloth  saturated 
with  this  solution  directed  to  bo  suspended  iu  several  parts  of  the  room,  in 
order  to  keep  the  air  always  saturated  with  the  vapora  of  this  disinfectant,  and 
directions  were  given  that  this  be  frequently  renewed. 

Alleys,  yards,  cellars,  and  privies,  were  disinfected,  when  found  in  a  bad 
condition,  or  always  when  the  patient  was  sick  with  lyphtis  or  typhoid  fever,  or 
cholera  morbus. 

When  the  patient  died  or  was  removed  to  the  hospital,  the  disinfection 
could  be  done  more  thoroughly  ;  and  in  such  cases  either  the  whole  house,  or  at 
least  the  rooms  occupied  by  the  sick,  were  fumigated  with  sulphurous  acid. 
For  a  common  tenement-room  about  two  pounds  of  sulphur  aire,  sufficient. 
Placed  in  an  iron  pan,  the  sulphur  is  ignited  by  the  aid  of  a  few  spoonfuls  of 
alcohol,  after  having  tightly  closed  the  windows  and  doots  leading  outside  of  the 
infected  rooms. 

Id  case  a  whole  house  is  to  be  fumigated,  about  one  or  two  pans  for  each 
floor,  charged  with  two  pounds  of  sulphur  each,  are  placed  in  the  halU,  all 
windows  being  tightly  closed  and  all  interior  doors  of  the  building  opened, 
A  house  or  rooms  to  be  fumigated  should  be  under  this  action  of  the  sulphurous 
acid  from  two  to  six  hours. 

When  the  rooms  to  be  fumigated  are  famished  with  valuable  carpets,  gilt 
ornaments,  etc.,  the  only  precaution  necessary  is  to  secure  the  entire  absence 
of  raoifltnre  on  them,  as  the  action  of  the  sulphurous  acid  on  the  colors  or  on 
the  gilding  depends  entirely  on  the  presence  of  water.  When  the  atmosphere 
is  saturated  with  moisture,  the  fumigation  cannot  well  be  done  in  places  of  Iho 
above  description.     The  sulphurous  acid  will  take  the  water  from  the  air  and 
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will  full  as  a  fine  dew  on  the  floor  and  furniture.     Famigationf  tbereforei  is  done 
well  only  in  dvy  wcttthor. 

In  cases  where  the  houses  coold  not  be  vacated  in  order  to  be  fumigated 
with  sulphurous  aci(],  and  yet  a  more  thorough  disinfection  was  needed  than  we 
could  effect  by  our  common  method,  I  found  the  following  way  of  operating 
vcrj'  effective  :  In  the  lower  part  of  the  house,  according  to  dimensions,  from 
one  to  two  ounces  of  carbolic  acid,  or  twice  the  quantity  of  the  camphor  and 
carbolic  mixture,  was  vaporized  by  heat,  allowing  the  vapors,  through  the  open 
door,  to  enter  the  hull  and  st^rway.  This  vaporization  is  to  be  renewed  every 
twenty-four  or  fi>r1y-eight  hours.  This  manner  of  disinfection  is  evidently  more 
effective  than  that  which  depends  entirely  on  the  evaporation  of  the  carbolic 
acidat  the  tern peniture  of  a  hallway  during  the  winter,  as  the  disinfection  of  thU 
part  of  the  building  is  of  great  importance. 

Clothing  is  separately  disinfected.  For  this  purpose  from  four  to  ci^t 
ounces  of  sulphate  of  zinc  and  half  an  ounce  of  carbolic  acid  are  dissolved  in 
about  four  gallons  of  water.  Infected  clothing  has  to  remain  in  this  solntion  at 
least  one  hour ;  it  is  then  boiled,  and  treated  as  umally  af^er  the  solution  haa 
been  removed. 

Bedding  is  disinfected  in  the  same  way,  but  it  is  difficult  to  apply  disinfec- 
tflntH  thoroughly,  and  we  therefore  alwaj-s  prefer,  whenever  it  can  be  spared,  to 
bum  it. 

The  persons  in  whose  dwellings  infectious  diseases  had  occurred,  and  where 
the  Bofu-d  had  pcrfonned  disinfection,  were  also  advised  and  required  to  hhve 
the  sick-room  thoroughly  cleaned  at  the  earliest  day  posEiiblc.  lu  these  coses 
the  rooms  are  whitcwaahed  and  the  fli^ors  scrubbed.  In  very  filthy  places,  the 
scrubbing  had  to  be  done  with  a  solution  of  chloride  of  lime.  As  an  abundance 
of  chloride  of  lime  applied  oq  the  floors  however,  might,  in  very  damp  placet, 
increase  the  hygroscopic  properties,  I  advised,  in  order  to  meet  this  exigency, 
to  scmb  fir^l  with  a  hot  solution  of  carbonate  of  soda  (washing-soda),  and  use 
the  chloride  of  lime  by  sprinkling  it  on  the  wet  floor,  and  then  thoroughly  scrub- 
bing it  with  this  mixture. 

CelluTB,  yards,  and  alloy-ways  are,  when  necessary,  disinfected  by  sprinkling 
with  chloride  of  lime. 

Privies  were  formerly  disinfected  by  using  the  Metropolitan  Disinfectant 
(mixture  of  pcrchloride  of  iron,  nine  parts,  with  one  part  of  carbolic  acid),  but 
at  present  mositly  by  using  the  heavy  oil-of-coal  tar.  The  former  is  used  in  a 
quantity  of  about  half  a  gallon  for  an  ordinary  privy.  From  three  to  five  quarts 
of  heavy  oil  are  rcipured  to  disinfect  a  common  pri\'y-vault. 

In  all  cases  of  typhua,  typhoid  fever,  and  cholera  morbus,  special  attention 
was  paid  to  the  disinfection  of  cellars,  yards,  and  privies.  While  typhus  was 
prevailing  in  Eleventh,  Twelfth,  and  lliirtecnth  Streets,  east  of  First  Avenue, 
all  tlie  privies  on  both  sides  of  these  streets  were  disinfected,  and  the  sewers  of 
them  were  likewise  disinfected  witli  heavy  oil-of-coal  tar. 

The  number  of  privies  which  were  disinfected  during  the  whole  year 
amounts  to  about  two  thousaud,  as  not  only  were  privies  disinfected  in  houses 
where  infectious  diseases  occurred,  but  also  those  in  the  neighborhood  when- 
<?vcr  the  disease  appeared  to  have  an  epidemic  character. 


I 


575 


During  the  summer  of  the  year  1809,  the  Board  of  Health  orJered  atreets 
and  gutters  to  be  cleaned,  washed^  and  disinfected  regularly,  for  ten  eucccssivc 
weeks.  A  large  number  of  privies  along  the  strcela  were  then  disinfected. 
During  September  and  the  begiiming  of  October,  four  hundred  and  sixty-nino 
privies  wore  thorouglily  di.^infoctciL 

The  following  tables  will  show  the  amount  of  work  performed  during  the 
year  1869,  and  during  the  first  quarter  of  the  year  18V0  : 

Statistical  Scvmabt  ov  Wobk  ik  the  Disimfectios  of  IIocses  and 
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BisiNFEOTANTs.  —  Tho  disinfectants  mainly  used  by  the  Disinfecting  De- 
partment of  the  Metropolitan  Board  of  Health  are  aa  follows: 

Sulphur. 

Carbolic  acid  (95  per  cent.). 

Mixture  of  carbolic  acid  and  gum  of  camphor  (equal  partfi). 

CarboUo  aeid  (70  per  cent). 

Heavy  oil  of  coal-tar. 

ProtOBulphate  of  iron. 

Metropolitan  disinfectiug  fluid  (a  mixture  of  se&quichloridc  of  iron  and 
carbolic  acid). 

Sulphate  of  zinc. 

Charcoal  dust,  and  quicklime. 

Chloride  of  lime. 

Permanganate  of  potaasa. 

Samples  of  all  those  eubatances  which  are  most  liable  to  be  adulterated,  or 
to  be  of  inferior  qutdity,  have  been  analyzed  by  the  foreman  before  jiiirchasing, 
to  determine  their  value.  TIjc  disinfecting  materials  thus  tested,  were :  1.  Cai^ 
bolic  acid,  heavy  oil  of  coal-tar,  and  all  other  fluids,  the  value  of  which  de- 
pends upon  their  percentage  of  carbolic  acids;  2.  Chloride  of  lime;  3.  Sulphate 
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of  iroTi ;  4.  PcrmangaiiAte  of  potas&a.  The  niethoda  employed  in  these  de- 
terminations were — for  carholic  acM :  1.  Solnbility  in  water.  Pure  carboUc 
acid  is  soluble  in  largo  quantily  of  water;  2.  Fractional  diitillatiou. 

The  prices  now  paid  for  carbolic  acid  (95  per  cent)  ia  50  ceuu  per  lb. ;  for 
carbolic  acid  (70  per  cent,)  22  centa  per  lb. ;  and  for  dead  oil,  contmning 
from  6  t«  0  per  cent,  of  carbolic  acid,  1  cent  per  lb. 

llie  disinfecting  properties  of  these  cheaper  mixtures  are  not  entirely  de- 
pendent upon  the  quantity  of  carbolic  acid  alone,  and  therefore,  for  a  certain 
kind  of  work,  thoy  proved  to  be  more  effective  than  could  be  expected  from  their 
j>erccnt«ge  of  carbolic  acid.  Another  disinfectant,  liable  to  be  of  inferior  qoa- 
lity,  ia  chloride  of  lime.  There  was  chloride  of  lime  stored  at  the  depot  of 
tbe  disinfecting  department,  for  wliioh  the  high  price  of  6  cent*  per  poood 
had  been  paid,  conLttiniiig  only  abnut  17  per  cent,  of  chlorine. 

The  chloride  of  lime,  now  always  on  hand  at  the  disinfecting  depot,  con* 
tains  from  35  to  36  per  cent,  of  chlorine^  and  the  price  paid  for  it  is  3J-  cents 
per  pound.  Chemical  analysis,  therefore,  not  only  enables  us  to  fonn  au  opioioa 
uf  the  value  of  disinfectants,  for  a  certain  kind  of  work,  but  it  also  ^ivcs  u^  the 
moans  to  obtain  alwayti  a  prizeworthy  article  for  the  least  money,  by  compar- 
ing real  value,  and  prices  of  such  samples,  as  have  been  offered  for  sale.  As 
the  use  of  a  number  of  disinfectants,  contained  in  the  list  above  given,  is  not 
mentioned  in  my  report  on  the  disinfection,  I  will  enumerate  them  here 
Eoparalely. 

The  mixture  of  carbolic  acid  and  camphor  is  used  in  all  cases  where  tbe 
di&ugrceablc  odor  uf  carbolic  acid  is  to  be  avoided.  Tlic  fact  that  a  mixture 
of  equal  parts  of  carbolic  acid  and  camphor  smoUs  merely  of  camphor,  was  first 
stated  by  the  Sanitary  Superintendent,  and  now  proves  to  be  of  much  practical 
importance,  in  the  disinfection  of  apartments  inhabited  by  the  bstter  class  of 
citizens.     This  mixture  is  used  in  the  same  way  as  carbolic  acid. 

The  heavy  oil  of  coal-tar^  as  previously  stated,  is  used  for  the  disinfection  of 
privies  but  1  will  also  state,  that  wc  used  it  with  remarkable  success,  for  the 
disinfection  of  gutters,  dttring  last  anmmer,  when  it  was  sprinkled  by  means  of 
sprinkling-cans,  over  the  previously  cleaned  and  tlushed  gutters.  Nearly  4,000 
gidlons  were  thus  used. 

Proto$ulphaU  of  iron^  in  solution,  combined  witli  carbolic  acid,  was  ex- 
tensively used,  as  a  privy  disinfectant.  The  circumstance,  however,  that  sul- 
phuric acid,  after  the  lapse  of  three  or  four  weeks,  is  reduced  to  sulphuretted 
hydrogen,  mndc  it  impractical  for  use,  on  account  of  tbe  very  disagreeable 
and  uubealthy  odor  emitted  after  such  time. 

Permanganate  of  potash^  or  Wa,  ia  a  very  good  disinfectant  for  clothing, 
bedding,  etc.,  am]  this  substance  can  now  be  procured  at  a  moderate  price.  It  ia 
used  in  a  very  dilute  solution,  for  tlieso  purposes  (I  oz.  to  3  gallona  of  water), 
but  even  in  this  dilute  fonn  it  acts  powerfully  on  the  clothing,  discoloring,  aad 
aoon  destroying  it.  It  liaa  therefore  in  our  work  been  substituted  by  a  solution 
of  sulphate  of  zinc,  containing  some  carbolic  acid,  which  substances  act  neither 
on  the  color,  nor  on  the  fibre  of  the  material  to  be  disinfected. 

Results  of  Chemical  ExperimenU  in  the  Disinfection  of  ATyAi-*©*/,  and  the 
Scrap  from  Offal,  shoicinff  the  Degrees  of  Completeness  and  Permanencjf  of  the 
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J)mnfecthn. — The  following  table  gives  an  abstract  of  the  experiments  on  the 
deodorization  and  dbinfection  of  night-soil,  and  the  offal,  by  Dr.  Alsberg,  as 
reported  to  the  Sanitary  Superintendent,  April  14,  1869. 

The  solid  consistency  of  the  substances  to  be  disinfected  made  it  necessary 
to  add  a  certain  quantity  of  \vater,  which  enables  us  to  obtain  a  more  thorough 
mixture  with  the  disinfectants. 


Bekdxrivo  Sckap. 

Water. 

Carbolln  Acid, 
70>per  cent 

Seeqntchlorido 
oTIron. 

Rl8Tn.T«   OBTAIHID 
Arm  STAXSUIG  THRU  wnEfl. 

1.000 

1.000 

1,000 

S.660 
«,M0 

S.8 
6.0 
1.4 

'"h'.h" 

SUcht  patrld  odor. 
Perfectly  fresh. 

NisHT-SoiL : 

1.000 

1.000 

1.000 

1,000........ 

4,990 
80 
60 
80 

S.6 

"'i'.k' 
s.6 

3.4S 

DltlnfecHon  complete. 
Imperfect. 
"          tolerably  good 
"           perfect. 

Founded  upon  these  experiments,  a  mixture  of  sesquichloridc  of  iron  and 
carbolic  acid  was  recommended  for  the  use  of  nightrscavengers.  The  fluid  is 
called  the  "  Metropolitan  Disinfecting  Fluid,"  and  is  prepared  in  the  following 
manner.  Hydrated  sesquioxide  of  iron  (bog-ore  from  the  Staten  Island  mines) 
is  dissolved  in  the  strongest  hydrochloric  acid,  and,  when  the  latter  is  perfectly 
saturated,  and  the  pure  sesquichloridc  of  iron  has  been  decanted  in  proper 
vessels,  about  6  per  cent  of  carbolic  acid  is  added.  The  rule  adopted  is  to 
take  about  1  quart  of  this  disinfectant  to  every  load  (cubic  yard)  of  night-soil. 
It  is  used  in  the  following  manner:  the  disinfectant  is  mixed  before  use,  with 
about  ten  times  its  volume  of  water,  and  then  about  one-half  of  this  solution  is 
poured  upon  the  contents  of  the  privy,  and  thoroughly  stirred  with  an  im- 
plement. About  half  an  hour  after  this  has  been  done,  they  begin  to  empty 
the  privy,  gradually  using  more  of  the  disinfecting  material,  as  they  take  tlic 
soil  out  The  residue  of  the  disinfectant  is  then  sprinkled  over  the  walls  of  the 
vault,  to  disinfect  them  thordlighly. 

There  has  been  considerable  care  taken  to  advise  scavengers  in  the  use  of 
this  disinfectant,  and  the  whole  business  is  now  arranged  in  such  a  way,  that 
each  scavenger,  before  he  receives  his  permit,  has  to  show  receipts  for  so  many 
quarts  of  disinfectants,  as  he  has  loads  of  night-soil  to  carry  away«  the  number 
of  loads  again  being  verified  by  the  men  stationed  on  the  dumping-grounds, 

Rivington  Street  and  East  River, 

Seventeenth  Street  and  East  River, 

Thirty-eighth  Street  and  North  River, 

One  Hundred  and  Sixth  Street  and  North  River. 

The  price  of  the  Metropolitan  Disinfecting  Fluid  was  fixed  at  $1.15,  and 
according  to  this  the  disinfection  costs  29  cents  for  one  load  of  night-soil, 
while  formerly,  by  the  use  of  other  disinfectants,  the  price  for  the  disinfection 
of  one  load  of  night-soil  came  as  high  as  75  cents.  This  reduction  in  the  price 
of  disinfectants  is  not  only  of  material  value  to  the  night-scavenger,  but  is  also 
of  advantage  to  the  public,  and  more  to  the  satisfaction  of  the  Board  of  Health, 
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as  the  scavenger,  by  reason  of  this  moderate  price,  is  less  induced  to  omit  the 
disinfection. 

aOMB   EXAMPLES    OF  THE   APPLICATION    OF   DISINFECTANTS  IN   OFFENSIVE 

MANUFACTORIES. 

Diatillery  296  Henry  Street,  JV.  K,,  was  seized  by  the  Government  in  the 
beginning  of  the  year  1868.  The  whole  establishment  was  vacated  at  short 
notice,  and  the  tanks  being  partially  filled  with  mash,  ready  for  fermentation. 
An  acid  fermentation  had  set  in,  during  the  following  summer,  filling  the  entire 
neighborhood  with  an  abominable  sickening  smell;  nevertheless,  this  nuisance 
was  not  reported  to  the  Board  of  Ilealth  until  the  summer  of  1869.  On  the 
22d  of  August  we  proceeded  to  the  place,  and,  as  it  was  found  impossible  to  get 
rid  of  the  large  amount  of  fluid  by  way  of  the  sewer,  we  pursued  i\i&  following 
course. 

One  and  one-half  barrels  "Warren's  dead  oil"  was  first  poured  into  the 
tanks  by  means  of  sprinkling-cans,  and  well  stirred  in.  The  smell  from  the 
tanks  after  this  operation  was  not  any  more  sickening,  but  merely  sour.  The  ex- 
periments upon  one  of  the  tanks  showed  that  the  quantity  of  acid  was  too  large 
to  be  thoroughly  saturated  by  the  quantity  of  lime  at  our  disposal  We  could, 
therefore,  only  saturate  the  upper  layers.  For  this  operation  the  lime  was  first 
slacked,  then,  in  a  fine  powder,  thrown  upon  the  surface  of  the  fluid.  The 
result  was  perfectly  satisfactory.  No  more  than  5  barrels  of  quick-lime  was 
required  for  this  operation. 

Bane-black  Factory. — October  7th,  I  visited  the  establishments  of  C.  Meyer, 
and  Meyer  Ss  Wiser,  Maspcth,  L  I.  These  fi^tories  use  only  fresh  bones,  which 
they  receive  duly  firom  different  slaughter-houses  in  this  city.  To  free  the 
bones  fi*om  the  fat,  they  are  boiled  in  water,  which  process  can  be  conducted 
without  offence.  The  bones  are  boiled  about  13  hours;  the  fat  is  thea 
taken  from  the  surface,  and  the  remaining  fluid  drawn  off  by  a  syphon  into  a 
gutter  leading  to  a  creek.  This  gntter  may  during  the  summer  emit  offensive 
odors,  as  the  fluid  passing  through  is  saturated  with  oi^anic  substances,  and 
the  gutter  is  not  paved,  but  merely  hollowed  out  of  the  ground.  There  was 
also  a  kind  of  resenoir  for  this  fluid,  which  acts  as  a  very  powerful  manure. 
This  reservoir  is  used,  however,  only  during  the  winter,  and  the  early  part  of 
the  spring.  From  the  reasons  above  mentioned,  I  recommend  that  both  the 
gutter  and  the  resen'oir  be  thoroughly  covered  vrtth  "dead  oil,"  to  prevent 
putrefaction.  The  bones  after  the  boiling  process  are  taken  from  the  kettle,  and 
kept  at  times  for  weeks,  until  they  have  collected  a  sufficient  quantity  to  chaige 
a  furnace.  It  is  evident  that  this  collection  of  bones  must  become  offen^ve 
during  the  summer.  They  were  in  the  habit  of  using  lime  as  a  disinfectant  to 
prevent  putrefaction,  but,  in  consequence  of  a  large  amount  of  ammonia  being 
evolved,  I  recommended  that  heavy  oil  of  coal-tar  should  be  employed  in  the 
place  of  the  lime. 

Manure  Factory  of  Geo,  W,  Baker,  Afaspeth,  L,  I. — On  the  3d  of  October, 
1869, 1  visited  the  manure  factory  of  Mr.  Baker,  at  Maspeth,  L.  L,  for  the  pur- 
pose of  ascertaining  the  facts  which  caused  the  neighbors  to  make  compUdnta 
to  the  Board  of  Health  against  this  place.    Baker  uses  rendering  scnp,  and 
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mixes  the  Bame  with  eodft-aah  for  the  purpose  of  drying  it.  The  quantity  of 
ammonia  developed  by  the  alkali  is  immense,  and  saturates  tlio  air  for  a  ffrvnt 
distance.  As  the  escape  of  ammonia  is  not  only  a  noisanco  to  the  neiehJw)!^ 
hood,  but  also  a  considerable  loss  to  the  manufactarcr,  I  advised  l^fr.  Baker  to 
use  sulphate  of  lime  ("plaster  of  Paris")  for  the  absorjjtion  of  the  lunmonin, 
with  the  direction  to  apply  it  by  covering  the  heaps  of  manure  which  are  ex- 
posed to  tlie  air  for  the  purpose  of  dr^-ing.  The  result  of  this  manipulation  U 
reported  to  be  very  satisfactory. 

There  were  also  several  places  at  the  establishment  which  I  ordered  to  b« 
.sprinkled  with  dead  oil,  to  prevent  putrefaction  of  animal  matter  stored  or  col- 
lecting there. 

Ammonia  Factory  of  Edgewater,  Staten  Itland,,  Superintendmt  Babcoehy 
was  visited  by  me  several  times,  as  it  had  been  reported  that  the  smell  arisinjcf 
(torn  this  place  was  at  times  very  sickening.  The  manufacture  of  sulphate  of 
ammonia  from  ^as-water  can  be  conducted  without  causing  the  least  noiaance, 
when  the  necessary  precnutions  are  taken  to  condense  those  substftTices  wbicli 
would  otherwise  escape  into  the  air,  and  become  injurious  to  health.  The  am- 
monia in  the  gas-water  is  combined  with  carbonic  acid,  hydrocyanic  acid, 
sulphocyanic  acid,  sulpliurette<l  liydrocjen,  and  a  number  of  other  substancca 
forming  non-volatile  compounds  with  llio  ammonia.  The  gas-water  is  distilled 
with  addition  of  caustic  lime,  which  latter  substance  sets  the  ammonia  free. 
A\'hen  the  quantity  of  lime  is  sutlieiont,  only  ammonia  will  escape  from  the 
still,  which  is  conducted  into  a  tank  containing  sulphuric  lu^'uh  According  to 
the  saperintendent's  statement,  from  500  to  600  lbs.  of  sulphate  of  ainmuuia 
arc  produced  daily-  The  quantity  of  lime,  which  is  necessary  to  liberate  a 
quantity  of  nmnionia  equal  to  that  which  is  contained  in  the  daily  product,  is 
at  least  300  lbs.,  while  they  really  use  only  150  lbs. 

The  quantity  of  lirae  used  in  their  manner  of  distilling  soeuis  to  be  adjusted 
only  80  as  to  decompose  the  non-volatilo  compounds  of  the  ammonia,  while 
the  volatile  compounds  escape  as  a  whole  from  the  still,  and  are  decomposed  in 
the  saturating  tank  by  the  sulplmric  acid,  thus  yielding  such  gases  as  sulphuret' 
ted  hydrogen,  hydrocyanic  acid,  etc  To  prevent  the  production  of  these  in- 
jurious gases  during  the  day,  a  condenser  is  placed  between  the  still  and  the 
saturating  tank.  The  fluid  therein  contained  proved  on  examination  to  be  a 
very  strong  solution  of  carbonate  of  ammonia,  sulphide  of  ammonium,  cyanide 
of  ammonium,  etc.  The  superintendent  of  the  factory  claims  that  he  does  not 
make  use  of  that  fluid,  and  that  he  runs  it  into  the  river  by  means  of  a  hose 
during  high  water.  As  the  whole  establishment  is  run  on  a  very  economical 
scale,  this  seems  to  be  highly  improbable,  and  the  only  way  to  get  rid  of  this 
nuisance,  and,  besides,  to  increase  the  quantity  of  ammonia  salt,  in  case  the 
superiutcndenCs  statement  is  tnistworthy,  would  be  to  increase  the  quantity  of 
lime  to  such  an  extent  as  to  decompose  all  ammonia  compoonds  contained  in 
the  gaa-water.    This  was  finally  recommended  to  the  board  for  action. 

Dmnfection  of  Scieafft, — The  immense  stream  of  sewage  from  the  sewer 
outlet  near  the  foot  of  East  Thirty-fourth  Street,  after  having  deposited  a  large 
amount  of  filth  near  its  terminos  in  an  open  square,  flowed  a  distance  of  more 
than  100  yards  in  the  open  lota  before  reaehinjr  the  river.    The  jrround  in  front 
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iA  tfau  outlet  being  Mtonited  vhfa  lewage  became  lo  offimnre,  esrir  in 
that  paAMA^ere  cm  tbe  ntmter's  Pouit  ferrr-boat  recognized  the  ■inmiiiiiifiim 
t/>  New  Y'yrk  b}^  die  ffickeoiog  odor  arisi&g  from  tbe  aame.  It  w  wx  &e 
dirty  water  it«el(  but  the  organic  sabstances  depooted,  and  for  a  k«^  tone 
ikccamolaind  on  tbe  bottom,  and  loaked  into  the  ground,  which  emitted  the 
fftencb.  We  therefore  succeeded  perfectly  by  pnrsaing  the  following 
The  groand  in  front  of  the  outlet  was  covered,  by  means  of  ^linUing 
with  heavy  oil  of  coal-tar,  and  subsequently  a  layer  of  charcoal-dost  thrown 
over  it.  The  effect  was  perfect,  as  the  dead  oil  immediately  arrested  tbe  fool 
deoompofntion  of  the  organic  substance  in  the  ground,  and  tbe  charco«l  vcfT 
completely  absorbed  the  foul  gases  escaping  from  the  water.  The  disnfectioB 
was  repeated  at  intervals  of  from  two  to  three  weeks  throughout  the  sommei: 

Tlie  same  disinfectants  were  used  with  satisfactory  results  on  the  open  loti 
on  Fifty-fourth  Street,  west  of  Tenth  Avenue,  and  Sixty-second  Street,  near 
Madis4'>n  Avenue,  where  stagnant  water,  remaining  there  from  insufficient  drain- 
age of  the  ground,  bad  become  very  offensive  daring  the  hotter  part  of  somiiier. 

Bemark. — Economy  in  the  cost,  and  accuracy  in  the  methods  of  lUsinfee- 
tion,  Hpccially  characterize  the  work  in  this  department  of  the  sanitary  sernce. 
Simple  and  positive  disinfectants  alone  are  employed ;  the  materials  are  prn^ 
chased  at  the  cheapest  wholesale  prices ;  tbe  chemical  value,  or  power  of  each 
kind  of  disinfectant,  is  tested;  and  all  needed  precautions  are  used  to  prevent 
needless  neutralization  by  adverse  chemical  properties. 

The  business  of  cleaning,  and  disinfecting,  as  conducted  in  this  branch  of 
sanitary  duties,  is  based  upon  sound  principles  of  chemistry  and  hygiene 
wliich  havo  won  the  just  respect  and  confidence  of  the  medical  profession,  and 
tlio  officers  of  health ;  and  it  is  not  too  much  to  say,  that  the  Metropolitan 
Hoiinl  of  Health  lias  contributed  its  full  share  to  the  popular  knowledge  of  this 
kind  of  practical  chemistry. 

Uespcctfully  submitted : 

IIerhakn  Exdemann,  Ph.  D., 

Foreman  of  Dmnfecting  Department, 
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retiptntorT  orcans.  14H;  of  tbe  arlnanr  system, 
140;  local.  ISO. 

Eatos,  DottJUM  B.,  elected  Connsel  of  tbe  Board, 
13. 

E8TABLisnvENT8  foT  Iki-mcltlnc,  bono-bontng, 
etc.,  n. 

Em'UJnnwT  of  men  for  the  mnuufoctDro  and 
dietribntlon  of  iHsiufoctaobi,  17. 

KXTKNniTimB.o,  57. 

BNui.vEEit  of  the  Board,  report  of,  349-357. 

ERY!tn'r[^>)  find  pn^'tperal  feVL-r.  doatlia  from,  re- 
marks npon.  IW.  140. 

EmaKANTS.  sanitary  care  of,  IM.  157. 

ErtORMio  of  J804  and  1655.  3%-33S;  rosulls  of  ex- 
perience In,  £23-938. 

Fat  and  bone  bolUng^,  CAtJib'.iAbments  fur,  U-36. 

Fooo,  artirli'M  nnd  bcvvrajri',  100. 

Free  batlilu);  nnd  iraKt^'liiJutLt-'ii  fur  the  Dour.  1^7. 

FtrHioATioH  of  Infcctod  hoasca,  3J,  3W:  Dioana 
of.  SS. 

Oaiebaor  boxes,  condition  of,  U. 

Ga«  nulxancu  In  Svw  York.  SaniLary  Inspector  G. 
U.  Jancs'fl  n>port  upon,  4A;  «laienienC  of  Banl- 
tnrr  Cominlttec  on,  40;  letter  from  Prof.  S.  St. 
John  on,  47. 

OUAJUi  oddDBt  Imnnrp  drinktnir-n'slor,  900. 

Bkaltb  UWS  of  New  York  pnirUtuit  to  tbo  organ- 
Izailoa  of  the  Board  of  neulth.  l-l. 

IIaiuus,  Gukila,  M.  I>.,  vloctod  ltc<'tetrar  of  VlUl 
HUtlstlcs,  14. 

nTi»&A»TB,  bonfto-gnttcrfl,  and  leaders,  SE. 

HoiTiBs  and  teDements,  m. 

Haludat.  S.  p.,  Soperiotendenl  of  Five  Points 
Bonae  of  Industry,  teoders  tbe  use  of  Barracks 
for  hoppllat  parpoflce,  18. 


BoiTPX  carboffe,  eatlicrliui  of.  etc,  8T. 
IIo«i'iTAi.4  in  Vew  York :  when-,  wben  o 

niider  whocie  i-luire«.  when   cloaed,  SO. 

Brooklyn,  where,  whoa   opened,  under 

cliar^,  when  cluted,33.  SB:    report  upon,  by 

Sanitary  In))pectors,9fr-aO.M,  37;  ho^pttabaDd 

boapltol  hyuirne.  remarks  thereon,  laportanctt 

of.  t>tatlxtlce  of.  109-103;  hospttala  and  pabllc 

In<>aiutluDt<,  sialltttlcv  <'f,8dO-w0. 
Bif  niUT  of  the  health  laws  of  New  York  SUte. 

by  Geo.  BlisK.  Jr..  Attorney,  366-378. 
Qeaxtu  Law,  remurks  upon,  ameodments  oC,  de- 

manded ;   Interfcreuie  of  the  courts  with  tbe 

rxcciittou  of,  359,  302;  obeerratlons  regarding, 

a73-«7a. 
nTuiEXioappHoucci,  154-157. 
brrLtTE.NCi:  of  daily  and  full  information  ^reo  ta 

the  public,  in  n'^anl  to  contaftiooa  diMaaea,  SHL 
IifTAXTS,  moruUty  of,  l&S:  pcrcciitai:cs  of  mor- 

lalUy  amon;;.  and  doatli-ratea  uf,  132,  US. 
IvrnovEu  d>vclliniii»  fur  tlus  poor.  154. 
iMJtrNCTioNfi  bv  the  conrtn,  3Gl-t)C4. 
I.ilTB  and  fthrll' burning,  ST). 
Lawh  o(  the  Htute  of  Kt^w  York,  Ctmplcr*  74  and 

tlHtl.  nv^aniiti:*  the  Metropolitan  Board  oflleAlib, 

4a&44f.  448-463. 
Local  diseases,  160. 
MoBTAUTT  among  children,  10. 
Maxikrhk.  Bkxjamtk  p..  *?lectrd  Treaanrer  of  Oie 

Board.  14 :  aanoal  report  of.  as  Troaanrer,  57. 
HANTntx.  diapOMl  of,  U ;  manQrc-Taolts,  etablet, 

etc.,  ao,  38. 
MiunLB'VEx,  meanlrc  of,  Imtdnena.  manner  nf,  9. 
MANcrACTtJitB  of  cosJ-eas,  deleterious  effccu  of, 

n. 

21arriao£h.  disregard  of  the  law  for  the  reelatra- 
tlrm  of,  H3  ;  remarks  reiEardliig  tbe  reartBiratloa 
of,  8d-66;  rate  or,t»-e»';  r«lauon  of,  to  bcaUb, 

MKTSOROI.OOICAI  rocoTds,  6t  W,  TT.  5nn-2.'^n. 

MoRTAUTT.  i^oeraphlcal  and  ta-  i  '  itlon 

of.  131.  Vii :  critical  view  and  n  i>l<'f 

CHn^ett  of,  183,  133;  cotnparat^<  .|>uii, 

1-1*.  liM  ;  means  of  pn-vention  ofavrijimuit  rnn»r« 
of  i:^t-]80:  nt  dllTcrent  period<i  of  life,  with 
lunlof,  15;^1M:  and  sanitary  wants  lii  trades 
uiid  cla«se«,  16K. 

NriMANCEs,  issne  of  notices  for  tbelr  abateffiCBt, 
IH. 

NtoDT-sotL,  retDOTal  oC  In  Brooklrn.  31.  33;  ex* 
Utiutf  contracts  fur  the  removal  of,  lu  New  lork 
and  Brooklyn ;  disMtlsfhction  with  the  czccn- 
Ib'D  of  the  cootracta;  augxeited  remedies  for 
a  better  ezecnilon  of  the  removal  of.  41-43. 

NoiwLooT,  stalistEcal,  names  and  dciODmona  of 
causes  of  death,  3M-JI36. 

Nomenclative,  i-tatlBllcal,  of  causes  of  death,  1197- 
34i. 

Omcxn^  of  the  Mctmpolttan  Board  of  Ilealtb,  6. 

OitGANiEATioN  of  tlic  Uctropotltaa  Board  of 
Health,  It. 

OiuiEOs  of  the  Boanl,  Issnc,  service,  and  etate- 
ments  of  subjects  of,  1^-33. 

OB^TBUcnoHs,  npon  public  streets,  8U;  upoo 
sidewalks.  357. 

OwKins  or  tenement'boosca,  respouftlblUtSea, 
dnUea  of.  9. 

OvBRCRownixo  of  tbe  poor  lo  tcnemcnt-boaaea. 
dcIet(<tioui  effect  of,  upon  the  health  of  the 
(eoauts.  IM,  155. 

PiRna.  SB.  39. 

PKivm.  coodillon  of, «!:  with  sewer  oonneciionp. 
S48:  plana  rcferrlnK  thereto,  845,  846;  cuustmo 
tlnn  of,  without  sewer  conncctiMn.  347. 

Pu&Lio  mnrkeiA,  system  and  uialntcnaDC«  of,  BO. 

Paveme.nts.  41. 

PHdcuAMATiuN,  bv  the  Oovemur  of  the  Stale  of 
New  Tnrk.  concj^mlnjFthc  actlrm  fif  the  BoArd 
of  Health,  IS  view  of  the  imtKudltur  pcecUence, 
SI-53, 

Pi  BLic  licalth,  Htnte  of.  68,  55.  81.  SS. 

Park^  and  public  KqnnrcA,  influence  of,  upon 
public  health,  105 ;  tuhlo  showing'  area  of.  lUS. 

PoPt;i^Tio«,  pvrceiitoije  of  IncreMe  of.  96  ;  aam- 
niary  of.  97,  08 ;  of  clly  of  New  York  by  ag«s 
and  sexes.  IH) ;  of  city  of  New  York  by  places  of 
birth.  100 :  dlsirtbuilon  and  density  of.  100-109  : 
uf  city  of  New  York  by  wanln,  etc.,  103 ;  of  ctljr 
of  tlKioklvn  by  wards,  rte.,  104. 

R£roRT  of  PrcAldcut  of  tbe  Board,  7-418 ;  of  Treu- 
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ii«r'oriheBo(ird.i»-lUl;of8AnUfli7SuperlDienrt- 
ent.  a-83:  of  A»»l»l*nt-S«nitiinr  Sincriutond- 
ent,  91-40;  of  RetfUtrnr  of  VitJil  Suti!<tlL-<«,  41- 
ai9;  of  Enfrfneorof  thoBoud,  US-Sar7;  of  At- 
toroev  of  ittc  Board.  8S6-965;  of  Coaniol  of  tbo 
Boara,  87^375 ;  of  Captain  of9anlUi7  Company, 
STfl.  377;  of  Hanitary-Inaprclor  Emcrton  opon 
tlic  MnltAtv  coDiltllun  or  W'tshlnirton  Market. 
4M,  400;  of  Sanltnry-Iuitpi'ctor  Morrin  opoo  the 
nu[«anc«  froui  fal-niclttntf,  41(M14;  of^NinttarT 
Commitli^n  upon  Impondinj;  pcstlieocc,  411;  of 
Sonlury  Comailttco  apon  cbulem  at  Ward'a 
lallDd,  4M-4S7. 

RMOLunoxa,  adopt<?d  bj  tho  Board  of  BcaUb  re> 
cardlnfc  Imncndlni*  pcaillencc.  51. 

RwoBTs  of  SaQliarv  lofpectnr?,  namber  of.  ro- 
eeived.O:  cxninlnatiim  of.  T;  lu  chnnri^nf  clmlt'rm 
IVMtpital*  In  New  Vnrk  anil  Hmnklvn.  -A  tfiH.  9.V 
30;  Of  pbjr)»lclAn  Id  charifo  of  Kin^'i  C^onnty 
l'unlif!Dtlary,  S7. 

Regiktration,  rogarding  law*  providing  for,  43; 
date  uf.  ofduitbB  in  New  York,  43, 44 ;  Impor- 
UDCc  of  corrwt,  H. 

RHcoriDi,  fintt  QBc  of,  hy  panftanrffUTvrnmenl,  51 ; 
rij^t  of  tht»  Statt!  to  (lemnntl.  416;  of  cbulera 
upon  tho  tflnndF  In  the  Baat  Rlvur,  361-aui. 

TtcxBi  to  sextons,  etc^  8ia 

ScatTLTS.  Jacksou  S.,  Prcfttdent,  ctc^  •ddooI  re- 
jjort  of.  7-B8. 

Statistics  of  Dinrlality.  8,  9. 

SA?aTAHT  coudlUon  of  Mctmpolttan  District, 
H, 

STiLsa,  R.  CaSHfin^,  M.  D..  elected  Depoty  Rcgla- 
Imr  of  Vital  StntlMlc^  I&. 

SjUltTAlIT  iNBrCCTORS.  dotlrg  of,  Id,  17. 

SAiriTAnY  ImproYumcnU,  iS. 

SWIKE.  ?7. 

SnniHA.  87. 41. 

SuvoiiTEK-BucBES,  9T,  88 ;  locality  mxA  ooiutnic- 
tloD  of,  350. 

SlTTPLT  of  food.  M. 

SL'B-LETTiHa  of  dwcUlngv,  37. 

8uixwjlul«,  89. 

Bwrrr  A  Co..  Uceasnd  acaTCDs:er8  for  Brooklyn, 

STARirr-Cijejuvnio  In  Bronklrn.  4t 

8t.  Joux.  Savukl.  IcttLT  (in  ^t  nnliuLticcs,  47. 

Bavitaiit  ComaTTEr,  rrport  of.  np'in  impmdinc 

riMtlleiicc.  4D:  report  of.  upon  ctkoU<m  at  Ward'a 
■land.  4M-m. 

Saxitart  StrrnnnrrKKDEvr.  report  of.  3-23:  di- 
rected by  the  Board  to  appiT  for  u^o  of  Uie  Bai- 
tetj  Barracks,  la. 

fiAinTART  Invprctlon  dUtrlcts.  bow  dlvldtxl.  3,  7. 

SA^rrTABT  IfVfiPBPToiu,  ln>itnictlon»  lo,K;  rvportit 
to  be  made  b;,fi,  A:  origliial  nnmbur  uf.  inade- 
qaate, ap|Kituliticiit  of  iii^fili't.int,  ';  inxtmctlunH 
to,  r(>gard[at{  caM(>it  nf  cbotmra,  aiilboHt?  of, 
meana  to  bo  prorldod  for  by,  labors  of,  IS-Sl. 

Saxitavt  CompaDj,  n)«mber«  of.  bow  Rvloctod, 
datleo  of  m^moerM  of,  cuOperatloa  of,  with  Saul- 
tary  IniipiYtktn  Department,  ft. 

Stiieetm,  Jr.  ai). 

Stuect?,  condiLlon  of,  exccatlon  of  etvanlni;  of, 
flitby  condition  of,  a  conrcr  nf  irri'at  ir^lClO: 
dcanlni*  of.  Id  Brooklyn.  89:  coiidillon  of,  re- 
garding frradlnc  and  pavtuc,  353. 

8EWKK.1,  coaipUlntH  TOuardlnir,  rt^fcrred  to  tho 
EniffQoor.  13;  roDdltWiii  of.  in  (bt>  rlilf^s  aitd 
aaburban  di«trict«,  remarku  npon  their  coii- 
Ptmciloo,  mean*  for  tho  Improvomtiotof,  363- 
3&G.I 

Steameu"  Virginia."  arrival  of.  rroro  Liverpool, 
eboltfra  on  board  of,  cjumlnaUoa  of.  by  banltary 


Sapcrtntoudentaod  Rodatrar  of  Vital  StstlaUci, 

14. 
KqniBBJ'ft  Ulxlnro,  prpparatton  and  dlfliibatioQ 

of,  81. 
STABLKe,  to  bo  conncct«?d  with  Btrrct  powera,  re- 

quiremonta  oPconatructlMn  nf.  340,  3fi0. 
SiDKVAt.x«.  ctirlM.  and  gnltora,  remarki  apon  the 

cuDHiractiou  of.  aao. 

Sunken  lot*  and  aiaBnaiit  witer.  romptslnH  rv- 

eardlnff,  refcrnMl  to  Strvt  c        '  !•-- 

lallon  opon.  reqnln.-d  I'^KTitiii 
Shmmaut,  or  qaartorly  ^larl-i  ,    i   .• 

lation  In  tho  Mulnmntltan  Mniiniry  Hir-irui ,  t»y 

RoonUes,  cltk**.  tmu  townrt.  M".  US. 
SvAix-Pax.  number  of  doalhs  from,  lu  Now  York 

and  Brooklyn,  137. 
Scakuatika,  namber  of  deatha  fWim,  proveutlvo 

meanuroa  In  caao  of,  action  of  the  Ekaird  upon, 

137.  IW. 
Sa!citaht  topography  of  the  lelauda  In  tbo  £a»t 

River,  261 -tea: 
STATtiTiCAL  uo«olo^.  XM-Sas ;  uomeuclaUirt:  of 

canaeft  ofdeaih.  .3:r7'3U. 
ScooB»TiuNH  rvspoctloB  certiflcatca  of  death,  335. 

aas. 

TsxrasxT'IIoritEA.  Innlnhrloni  condition  of.  In- 
■ufflcIcDcy  of  provision  for  ventilation  find  lisht 
In,  drainage  of.  watur^cloootJi  anrl  privies  of. 
overcrowded  utal**  of,  ah*enct'  of  imMiit  for 
escape  ftum  Bro  fmni,  dr-fcclf*  in  irfiiiTiil  ton- 
Ktnictlon  of,  incanH  for  Iniprurin::  coutlUlou  at, 
H~10:  Kenoral  ruoiarks  upon,  by  the  cugluepr, 
3fil.Iia8. 

TRAm,  mvron,  and  foll-plpof ,  enmplalnta  regnnl- 
fn^.  advicf  lor  b»'ttor  con«tructlon  of.  WU. 

Te*tiiio.vt  rvlfttlvi?  to  pia  nnlaanco*.  4t!U<aJI 

Tabu,  ehoivini;  the  ttambcr  of  fl>  -i"  '  ■  in- 
Blrok<'.  r.j;  fliowin;:  iiiinihtrtpf    '  ■'■ 

rhipu  dnriii;;  nlnu  uiotiihK  I'tidiuL.'  -  '. 

IStiO,  Ml  ;  ctiowlo-  nnmb.'r  of  d-  ^'- 

Icrr  [iiirlDj,r  nine  nioritb*  cn'IliiL-  i, 

JWifi.  IW;    i^hovriiiij  ibf   couret*   >  l  'y 

"  rboli3rm  In&inlUDi  **  111  iho  ri(j  oi  >. ->  i..in, 
144;  *howlnir  tho  rmirce  of  dlnrrh<ral  (iki-awtp, 
and  a  colucidt-ncf  of  ili''m  wIilto  ch'doni  prc- 
TolU.  I4rt;  ^houtnif  iloatbf  hy  occlcl._'ot,  ocitU- 
Krnce,  anil  vliOL'iia',  IM;  tthuwlni,'  inorltili(>  in 
the  fln*l  year  nf  iifi-,  I.Vi  ;  phowiiij;  fliitlf-ticrt  of 
public  batbA  lu  B<.i^tun.  Ibl;  ahuwiutf  motooro- 
logical  obtervatlooa.  888-350. 

Tt  pnuft  fever,  remarica  npon.  13K,  18B. 

TTPnoiD  ferer,  aambcrofdeatbartuni.dnrlaeilio 
flrat  nine  roootha  of  IW4S,  principal  lornlljuilon 
and  prodnctlou  of.  diitloa  of  oioulcal  uQlcera  rr- 
t-artun^j,  139. 

T&4T3,  atfccrtalnlnc;  the  pre«onc«  of  dinlnfocUnf; 
ai*viit»  In  privtfii,  rtc.,  813.  814. 

CniKAU.  couvtnictloti  of.  erection  of  pobltc.  318. 

Vacaht  lota  and  ponds,  M,  SBS. 

Vaociki  Tlroe  and  racclnatkoifdifpenaariofl  ibe 
conHtrratorlcR  fur  ibe  fornivr,  remark*  upon  tUc 
treat  importanci*  of  the  l*tl<'r.  137. 

Vital  eutUtlc^.  ri?porl  of  tho  Re^arrar  of.  41. 
313;  remarks  npon  ibe  Importance  of.  roqulre- 
menU  of  the  Board  of  Ilfalth  n-Lmnliin:,  IM-l&L 

WoKTRBN,  WrtUAv  K.,  api>oliilt;d  Engini-t-r  of 
tho  Board,  10. 

WnABTBi,  condition  of,  8&Q. 

WATKn-CLoarrs,  defwtlvu  conttmotlon  of.  na>n- 
h<*r  of.  In  tenemcnl-hooseii.  t^oeral  remarka 
upon,  348. 

Week.,  table*  abowinK  deaths  in  each,  68-70;  ta- 
bles ahowlog   luetvurolojflcal   obtcrvalJous  ia 
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I.  propoMl  or.  to  (bo  ten  creating  a 
>lltftn  Sftniunr  I>iilrict.  etc.  10. 

IT-WASITAKr    SL'rXRINTKfrDtNT.    ttttthor- 

l«i  1*1  parchanc  llroe  and  ntber  dlflofecUQU, 
13. 

Attqbitit.  dtMctod  to  comiDSDce  tctlon  for  tIo- 
Ulioim  of  Ttnj(»niPDHioa»«  Law.  13. 

ApPLirATios.  of  the  Fp*>'i(icnt  of  tho  "  Soldlpr*" 
Bu^lnofia.  Mi.H-«t>nirt'r  aud  Dlxpiitcl)  Company,"' 
f'i.nipdlDi'  the  crt'ctlon  o(  buuttif,  etc..  actloil  ot 
lliu  BoflfM  then-i>n.  IS. 

Antma,  i;artmiro  uiid  rabbiith.  rfinoml  nf.  done  In 
antdfUrurttiry  lunniior.  dufcct  tn  Ihu  contract 
for  reiDovul  of,  no  acK-quate  proTUlon  for  ro- 
moral  of,  In  Brnoklj-n,  1 «,  is. 

ARn.v3,  allojH,  and  yaid:i,  liuprovcmcnt  of,  condi- 
tion of.  elocnaul  water  la  yanla,  su^SOsUoa  of 
remedies.  17. 

A!»-n*T*Trr-H*KJTABT  IwBPKCTotts.  list  of.  In  mrml 
ill>«trietH,  1 

AS'tl^TANT-^ANITAIlT   SUPPCBHrrZXDENT,  UUniAl 

report  of.  35-40. 

ArronxKr,  anuaal  report  of,  2S4<aHQ. 

ABSTaaoTd.  of  deatha  for  quarter  ending  Dooem- 
btT  31, 1808,  CO;  of  denlhf)  from  zymotic  diaeaica 
fi>r  qtinrtcr  ondinj;  rVcL^inbor  81.  ISflB,  fil ;  of 
duaili^  fur  quArtvrrtidlut:  Mwrch  SO,  1>!67,  67;  of 
doatb?  fn>m  ayinolk  (il*iea«o«  for  qaartor  ond- 
hij;  Mnn-h  30.  lJ*rr.  ^'^ ;  of  deatti4  fur  quarter 
endlni^  June  Sfl.  1»m.  01 ;  of  ddth*  fmni  zrmntlc 
dlBea»e!4  for  (inartcr  «'ndlu^  June  W,  Ihbt.  fiS; 
of  deailitf  forqaBi^*-'!*  oiitJIii;;  Supiomhi-r^,  1^7. 
M:  of  iliiMtliit  fnnn  zviintiic  dlftouw;»t  Air  quarter 
codlui;  Sfpt*tmt»i^r  SK  1*7,  (>1;  nf  rlwilliM  from 
rjnmltic  dUoftflci;  for  pcrioUa  of  four  wi'«ki«  cat^h, 
bi.fl8;  uf  marHairi'n  fortwi'lvi*  tD<>nthH  ondin;; 
.SnplcnibfT  JlO,  IdUT,  78:  "1  blrtb"  for  (uelve 
miuith)*  emliugBeptL'inbirSO,  1SQ7.  77;  of  deaths 
fnrtii  zyinaWc  di»eat«t'f>  for  twelve  months  dml- 
iDi;  HcplumhtT  as.  \Hn,  »$,  W;  confultdatix],  uf 
(IfjiihH  friini  all  atUHrtt  fur  twclvp  niootbs  cad- 
Inc  SepiciQbor.  lt«7,  llt-iai ;  of  tola]  dutha  in 
wicb  wock.  by  acpp.  from  Octibcr  6,  18M,  to 
Hiiptcriiln-riW.  1{«7.  117;  of  n*conbi  of  ftitalcaaea 
.if  »'-hi>I('ra  in  tin?  Mi'ln)palitan  nittlrtrt  (cxrln- 
pfre  rtfyuarantlnr)  during;  uino  luoatha  endlnc 
<lcti>b'^r  1.  L>i'>7,  \A»\  of  dontlk«  by  phttilRlti  pul- 
motiallt  in  Ni'w  York  for  rtl^L't-n  uinnlhH  i*nalnt; 
]>pctimbcr  SI.  1NA7.  157;  of  deHtlifl  fruni  Kjmnllc 
dl8(ULi!«ft  Ibrqnanur  ending  December  31, 1867. 
SIO;  of  deaths  from  all  caa»oa  fbr  quarter  i-nd> 
log  December  31.  lHlt7,  390:  of  marrlagoa  for 
qiurterendinu-  December  .11.  1KG7.  and  a<;cB  of 
penoDi  married,  885;  of  blrthH  for  quarter  end- 
ing Decvmber  81, 1997.  3'77. 

AcciDKHTs,  ULvlIcoDcc,  aud  TioloDce,  deaths  br, 
100-l«l. 

Aftsnucd  Btatemontii,  No.  1,  TUal  Htatlnttca  and 
nnbllc  b-'-nltti.  f.mrtU  quarter.  1867.  Ufr-^Si-  No. 
2.  inolodroloi^cal  obscrvatiooR.  8S3-M1 ;  No.  8, 
f'tiulury  qualUios  of  wuter-supptr,  »ld-£)7;  Na 
4.  vital  fltaUilicD  nfboKpltalff  and  public  Inatltn- 
tlona,  aNWTii;  No.  fl.  cholera  at  the  mlliUty 
pOBta  in  the  harbor  of  Now  York.  ^TA-'ZU  ;  No. 
%  miunonuidttni  on  dldinfection,  378-868. 

Bakkkn  Ii^land  Botocl/^d  as  a  iltu  fur  qaarantlne 
parp«mr>i»,  13. 

BuRXiiN'T.'^  and  Cfliar*.  paiiitnry  condition  of. 
mennv  of  ituprovlti!,;dHin|),  dt^rrttaeu  of  occu^ia- 
tlon  of.  AN  huiurvu  bitbltaLiuu',  18. 

BoNS,  oOkl  and  [ht*baUIag.  manner  of  coadticttn<; 


the  buBlneBS  of,  introdncUon  of  betMr  ma- 
chinery for  eatd  parpoie,  19,  19. 

BuRCAiT  of  Vlial  8uti«ttca,  carefbl  atodr  aod 
laUhfui  riKVtrd  of  rltal  sUtlsUc*  an  aid  to  ibo 
admfnl»tratlve  and  cxecntlve  work  <»f  Nutturj 
BDihorlileji.  c«r<*fU1  on.'antzatlon  of,  great  pt*c- 
tifitl  n»f  of  vital  »UIi»tic«,  M. 

Rp.RGRv,  JimN  <^..(*ommla5ioncr,  death  of  KSO- 
liitiouti  of  the  Ikwnl  ret,*srdlDg,  86}  98. 

UoAKD  OP  H.eAj.Tii.  dntlef  of.  recajnlng  the  **8ol< 
dlera'  HnHineffn.  Mej«(iont[cr,  and  Dl^patfh  Oom- 

Eany."2SS:  procyi-dini,'*  of,  agalnM  tlauffhtCf- 
ouacB,  2r4J-2iM. 

Btraaatr  of  Vital  SUtlatlcf .  report  of  Regivtrar  of. 
41-W8;  note  upon  classified  brancbra  of  labor 
In,  irO;  corr\*pondencc  of,  17S. 

BiBTDB,  rcglHtmthin  of,  rtrmarlcc  and  noCea  n- 
0ird(ng  tlio  ret:li<tnitlon  uf,  ctatUtlcal  floHa, 
7ifi-711;  numbt-rnf,  durioff  the  five  yeant  endSac 
laOB,  79;  points  for  tbe  a»certainlng  and  rccoi>>- 
tng  of  the  actoat  onmher  of,  tn  public  rcirlBlert. 
TW-ei. 

BnooKLTK,  Report  of  Depnty  llc.Motrar  for.  J77- 
12^ ;  comparative  healthlbltn.'^s  of  tho  vrarde  ot^ 
ITH-ISO;  Infant  morUltty  In.  180;  »r»rlaiin«k, 
nrimbi^r  ofd(*ath«  frnm.  In.  nnd  n.>u)arktt  tiienMm. 
IKl.  1H2:  cholera  and  yelluw  fcycr.  nnmbcf  of 
deaths  from.  In,  remarks,  1)^3.  183;  dlarrljisal 
dIseasM.  namber  of  duflth«  from,  in.  ISS;  ron. 
aamption.  nnmlvr  of  doathA  from.  In.  lf<*-IKi; 
■bfttractK  of  deathf  ftvtn  all  caasea  In.  dnrUig  j 
the  year  ending  St-utemher  30. 1907,  1?«'-301 ;  of  | 
deatlisin  the  county  of  Klnga  from  OctriberQ, 
1W6,  to  October  9Q.  18R7rwl:  of  rioaLhs  tn, 
from  Octob*.'r  1.  ISflB,  to  September  30,  IW7,  for 

fiL>rl<>itH  of  Ihn-c  nioutlu  cacti,  803-808  ;  ofdcalha 
roni  7,yinotludUija8PS  In.  from  October  1,  tfttfl^ 
to  September  80.  1887.  for  periods  nf  three 
months  cacb,  S07, 809 ;  of  u^arrlagos  In  the  clty^ 
of,  and  county  of  Klnict..  for  lli>-  yoar  eadioi 
SpplembiT  at  iwr,  aif  rrtona 

rled.  VIO:  of  births  Id  <i  d 

Kings  for  the  year  en  ip         ,  ■     i'i.«r  80^' 
211;  of  deaths  trom  xymulic  dL*ease»  In, 

anarlLT   cndin?   Drcomber   ai,    IflfiT.    ffll;     of! 
catliH  from  all  causes  in,  for  quarter   ending' 
Decombor  .HI,  IfMT,  228;    of  mnrriagv**   tn.   for 
quarter  oiidini;  Derenittcr  SI,  1^(7,  nnd  at^c*   of  j 
pirsone  marrlfd.  S'Jfi;  of  hlrtha  In,  for  quarte-r 
ending  Decembc^r  31,  lHi7.  S7T. 

CoxiOMioiiKus  of  the  Metropolitan  Board  of 
Health,  a. 

CojiPAnATiTB  mortality  In  the  Metropolitan  Pi^- , 
trlct,  number  of  deaths,  gain  in  fhror  uf  life 
during  the  year,  cautea  of  this  reauli,  B,  9. 

Cattle.  drUing  aud  (•laughtcrlng  of,  to  Xeir 
York.  la. 

CoMPLAiirra  from  cllbcens,  action  npon,  by  tUfl' 
Board,  14. 

CassiHKtLs,  use  of.  dtsconraged  by  tho  Bodird,  re- 
qatremenls  rognrliiig,  19. 

CnTBnHS,  action  of  thc<  Boiinl  In  rej^nrd  to.  19. 

Cows  and  cow-stabIe<i,  kcepint;  of  milk-cows 
granied  npon  pcnuitt*  of  thu  Board,  "swill- 
milk  "  nuisance  considered  abated  tn  New 
York, "  swltl-milk  "  vntitbllshments  In  Brooklyn 
legalised  by  flommon  Conncll,  19. 

Culverts,  drnlntt.  and  ditches.  Importance  of 
tborim;^  dnilnni.'u,  action  taken  Dpoo  tn  New 
York,  Brooklyn,  and  odjulalog  ooantlaa,  2J)^ 
tiO. 
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CmmsTOHn  and  (ntten.  condltton  of.  coostant 
Miarco  of  oomplaiut,  caaios  of  compUUito  imd 
remedy  for,  SO. 

CaoLBftA,  numbor  of  deaths  from,  rrnurka  nixtn. 

Code  of  saoltary   ordlaancen,    rio]aUoa  of.    in 

Brooklrn,  »t-M. 
>  ConrasL,  Bnnnnl  report  of.  S87. 
CovBTi.  leea  latorf^reoco  of,  wllh  the  actioni  of 

the  Board,  declilons  of,  cnQccmiD^  i^^  btter, 

»4-Sn. »,  960. 
CAnMSH  of  aanlurr  conpaoj,  anon&l  report  of, 

990.900. 
OuiTDiMMKli   SnmmarT,    of  records,  with    table 

tbc>foto,44.  890.«n. 
CoMMiUTiTB  bealthftalDcst  of  the  eereral  warde 

In  New  York  and  Brooklni.  109-110. 
Cbolbra  end  dlerrhoel  flelds,  ttetliUca  of,  boimd' 

artee  eod  arrae  of,  149,  ISO. 
Cbolxaa,  UablUiy  or,  to  remra  to  th«  motropolf?, 

rvmarlu  npon.  epidumlcal  propiintlon  uf.  ISO; 

rtmciiD,    dcwcnptioa    of    the    cjiUi(lro<tJDnliiza 

(iiouo.  151  IM. 
CoNrrLMONft,  correct  retuniB  regvrdlnj^  the  death 

fnim.  IM. 
Criminal  iihnrtloii.  r«nuirk<)  upon.  llSrt,  l.'ift. 
Ce.ntenauian»,  rcmartcK  opon  jtcrvoiial  hebUs  end 

pccnllariit**»nf,  Ifl3,  IW. 
Ckmbtilrie*,  niiinberof  intcnneataU)  the  varloM, 

city  attd  runnty  of  Nrw  York,  end  city  of  Brook- 

Itd,  conipHanco  of  the  officen  tn  charge  of,  with 

the  rejmmtiann  of  tb«  lloetxl,  atatlxtlcs  of  intor- 

mtrnt*  In  varioas.  ITO-ITH. 
CoitEB9ro<fDExcB  of  the  Bnraan  of  Vital  Statlc- 

tiec.  expropsion  of  tbanka  to  eeDtlemcn   tur 

cuorteitos  and  ruportv,  I'tS. 
CoKCLuiiiNa  remark  upon  report  of  nogUtrarof 

Vital  siattstka.  17S,  178. 
OnoTox  water.  »oarcoB  and  uinluiry  qualitr  of, 

DttpmcTATrT  Corpff,  nnclcQf  of,  retained  and  em- 

wOiyetl  tn  dlelnfcctlHK  hou«c«  where  coDlajtlons  t 

dUi'UFtftt  occnnwl,  onoccapliMl  prvminen  tuntt'd  : 

over  by  ttieflre  departDirtit  for  the  nKC  of,  12.  , 
terABTMEST  of  Labor,  datlci^  of,  li.  la. 

|l>Axr  and  wet  ccUara,  remedy  propoacci  for,  S9r>.  , 

I    ^-  I 

DcATR.  caimoa  and  ulatlMtlcs  of,  and  remfirki  np-  | 

on,  SSi.  t<  UI,  114.  iril ;  clitr>Hlfl(Hl  cjiqhcs  nf,  Im- 

firoromciit  In  ^trnpllflcailon  and  description  of, 
ho  naiii».-F  (if  callers  of.  mle«  of  the  Bureau  of 
Vital  StatlBllce  re^rdlng  the  re^slry  of  caaM<ii 
ot  cmphui  tBdividoal  record*  of.  B8-fl6 ;  path- 
olafiteal  nauk»  rei;ardliiK  the  ceiuea  of,  8ft,  97 ; 
public  re^tratloB  i>f  cauans  of.  97;  rated,  re- 
mark* apon.  68-lOS;  rate  In  the  Metropolitan 
DWirict,  8fr-OI :  ntca  of  IntbctB,  M.  05;  ratp»  In 
dltfttivot  waruN,  96-101;  niir  in  MilropuUtan 
f*ollc»',  ITO:  dcatbsof  voonir  rhililn;n  in  Novein- 
hcr  and  DwcmbT,  l?<fl(l,  M ;  to  hotpKaU  and 
other  pQbll  >•'.  IDI  ;  Id  ihe  flret  IItc 

year*  of  dn  w  York  and  Brooklyn, 

laO;  hy  ac;  tiice,  and  Tlolence,  MO, 

191;  Inext  ,  im. 

»UTTRcfc-i  of,  ITT-aXl. 

liAORAiui,  -I  '  -I-  of  cliliTcAOBeanf  mor- 

tatlty,  Otcln*  111.  I-;;:  Khowing' lilMtribnllon  of 
early  morullry  la  different  a(^M*.  fkcin?  113;  ex- 
plauntluD  of,  1 18.  1T7 ;  shQwlnu  localltlea  of  chol- 
era and  fatal  dlarrhoal  dloi-aHefl.  fnciuK  147; 
#how1ng  relative  donally  of  poptUotlnn  In  New 
York.  hciDgSW. 

tRRiKKAL  dlaoaiioB,  oumberaud  character  of.  In 
IMB  and  1fV7,  remark*  upon,  and  diaijntm  there- 
to, i4»-ne. 

Diphtheria,  romarVi  nnon,  fiZt. 

UlABAnKs  ami  miirtallty  In  thn  pobltc  ln«litDlIoD* 
in  the  Meiropalltan  Diiitrict,  103-107;  fltatixtlca 
of.  l«7,  IGrt. 

Di^PRN^^ARnEs,  atatlrtlct  and  note*.  9S0.  MS, 

BioiNracTiiiw,  memorandnm  on.  ifJ^9Si. 

KEi-KXDiTuitn.  remarka  upon,  35. 

Engikbir.  execntloo  of  ordore  uf  the  Board  hy. 
19;  aouujil  report  of,  Sl-9n. 

ExrExaxa  for  i>tret-t-rti-aiiliig  under  the    BoanI 

pBld  by  Ihe  CooiptniUer.  ti. 
>-XxTKADTa  n-om  n.'portB'  of  Sanitary  Innpeclon 
upon  tbe  condition  of  tcnemeiii-h«inacB  in  ibe 
City  of  Now  York.  6-10;  fiwu  reporU  of  Sani- 


tary Inapectorf  upon  the  condltloti  of  i>lBQeti- 
ter-hoDsea   and    matter*  comit.'Cted   thurtju  iih, 

do-si. 

ERTDiraLAB,  remark 8  upon,  144. 

EMioiujtT  BeftiKC  find  Uopplul  Btatletlc*  and 
DOtea,  950,  SAB. 

Fthk,  death*  by,  M. 

PtmiOATioN,  mice  for.  9S, 

Gab  otUf ance,  eflbrta  of  the  Board  to  remedy  the 
caa*e  of  funeral  and  coofttAnt  complaint  of,  re- 
mariu  npon  the  coodact  of  various  Uao  Com- 
panies, I». -SI. 

OsxntALSatninary,  public  retrl^lratlotj  of  rcc<>rd», 
COnetdemtlon''  fur  Ilio  inipiTtrti'it  <if  foinplflf- 
nes*  of  pnbllc  n'cnrdi'.  dt-flcicncj  of  th--  U\v  rv- 
carding  n.>^st ration,  thauka  to   prucUtioners. 

HocBK*  and  Tenement*,  public  attecllon  dircetejl 
to  the  Improvement  m,  paataxe  of  Tnu-nitnt- 
hoD«e  Act  by  Letfifianire  roo«t  Importfint  uifiiK- 
are  regarding,';  ownere  and  aifvnt*  uf,  hIHId^ 
to  adopt  ragveallon*  and  obey  order*  of  the 
BoanI,  90.  SI. 

HvDRAifTii,  boQ»c-fnittor*,  and  Icadtini,  principal 
reaaun*  for  couiiiiu«l  cotiiplnliit  s^mlnAt,  31. 

Hbaltd  Law*  and  Sanitary  Ordinances,  do^lm 
of,  dale  of  pasaa^  of  act  of.  general  remartta 
npon,  27.  ■ 

Health  authoritle*  of  ?frw  York  and  Brooklyn, 
powers  of,  prevlon*  to  the  creation  of  the  Metro- 
polltau  Board  of  Health,  tm. 

Health,  public,  iant  quarter  19flA,  4IUS5;  flmt 
naart«r  IWT,  65-«0:  second  qnart«T  18157,  )a>-«ri; 
tmrd  qtuirtcr  1667,  68-«>:  fourth  quarter  mn^ 

916-m 

noKriTALa  and  Pnblii^  IuMlltnli<Mif>.  numlier  of 
doathA  In.  remark*  u^Km,  101. 102;  vital  «tali«tlca 
of.  2&B-  973. 

Inepxt-TioKn.  number  of.  made  by  SaDllarr  ln«pec- 
tor«  in  New  York  and  Brooklyn,  U  ;  *u1dec(*  of, 
IS. 

IxrAKT*,  death-ratce.  Dumber  of  death*,  remarks 
and  fkctfi,  M.  OS. 

iNAwmoTt,  1S8. 

Infant  life,  waste  of,  19V. 

LAxn  or  loiB.  dmina;nt  of  certain.  In  Brooklyn,  se- 
lion  hy  tho  Board,  t'.t. 

LmB  and  BhtOi  buniliif;.  bu»luee»  of.  In  New  York 
almost  eniirely  dl*'Coutiuue<l:  no  I'ucccT'fl  tocf- 
fort*  to  conduct  the  bDPlne!>9  of.  In  nn  iuoflVo'lvo 
manner;  ciitahli«hiDeut*  for,  In  Broultljn.  pro- 
ceedtnira  of  Ihe  Board,  11. 

XjioiaLATTU.  doio^  of,  rciginrTllnc  the  UeaiUi 
law,  Tenemuut-hotiae  Law,  "itii,  &S, 

LuEKR  upon  land  for  experi9<.-a  iucnrn*il  for  work 
done  by  order  of  the  Board,  oombcr  of,  and 
amnunt  of,  rgSd. 

Lethal,  explanation  of  the  word,  69. 

IjTKti,  dp'«tnictlon  of.  hy  Area.  54- 

LirB,  galnn  In  tbc  adnit  period*  of,  SS9. 

Maiuuts.  coDdilioo  of  ihe  *ame,  BoArd  of  ncallh 
rellered  by  act  of  LeglRloturu  of  nil  rf-|nm«Ilill. 
ity  coucemlng,  HajceeatioDft  for  (Ik-  'mipruveuu'ut 
oif.  S1.«L 

Max  UHB,  prompt  removal  of,  39. 

Masl-xc-Vavlt*.  ImpruTod  conatmctlon  of,  tt. 

MAitASMt;*,  1S8. 

UAniUAGBs.  nnmher  of.  ref!l*tcred  in  Xew  York 
and  Brooklyn.  deflclFOcies  of  rvj^slntlon  of.re- 
markii  upon  the  iiilit-r.  "iW-IO. 

Mrteobulooical  Ob8en*Btlons,  remarka  npon. 
54;  Anmniarv  of.  in  the  flXIytwo  weekrt  eudiiif 
t^piemberiA,  Itm, ». 

Moktcaby  Hecord*.  comparifton  of.  of  the  cum- 
mer quarter  of  IMT,  with  those  of  the  cnrre- 
Bpoodiuff  period  of  the  prevloaa  year.  Of),  70. 

MoBTAUTT.  canted  by  meaBlea,  Hcarlatina.  and 
diphtheria,  by  weeka.  In  New  York  nnr)  Brook- 
lyn.141-148;  rTTuarka  npon  icarlatiii  1 
order*  of  the  Board  rctnirdlnp  thi- 
ef the  Bureau  of  Vital  8iaU»Uc4  In 
ca*e«  of,  death  from  acariatina.  14'X  ii::  i:i'-i'-<i 
oCforlmand  1M7.  with  note«  for  their  com- 
liar1-on,  SSS-US;  annimary  of.  tn  the  Qftci'n 
m«iutliaendlog  December  SI,  1867,  S33-S41 ;  note* 
npon.  988-480. 

NoTEa,  upon  the  consolidated  abstract  of  the  Indl- 
vtdoalond  chuBlfled  caoaea  of  death*.  110-119; 
on  the  chief  caiu«i  of  death,  ]8S,  188 ;  upon  moth- 
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otU  of  exact  and  practtca!  appUciiUou  of  eanlUt; 
knowlcd^o,  1711 

OrpioEiw  ot  Itic  Bo&nl,  5. 

OrrxL  mill  dead  anltualtf,  rt'tnoval  of,  from  th«* 
i»))nr>>  In  Kiui;4  Cuonly  frum  Gowaotu  to  Furl 
liituUlon,  Vi. 

Order--'  or  ihe  Boftrd,  ba^le  of,  tnanner  of  lenilns 
uf,  vHri(ra«  kladfl  of,  eerrlc«  of,  eDforcluir  of, 
tiQiiitjer  of,  lesDsd  darlnff  tho  year,  Aclloti  of  the 
Board  In  case  of  noo<cnmplUnce  with.  14 ;  »tate- 
~  It  of  eabjecta  of,  U-Iti ;  oxocallon  of.  nod  hy 
inm  «xecat«d,  meao^  tidiipted  tr»  execute,  ox- 
jofiea  fncnmrd  In  ciccntin;,'.  payment  f>»r  rxo- 
cntton  of,  nnd  method  orcullectinl;  bllU  for  pxc- 
cuUon  of,  IH.  17;  oxecutlou  of,  hy  ownerB,  les- 
Bpea.  or  aun'ntii  of  prcmioefl  complained  ol.  17; 
nnmbor  aiH  i«pecIflt«rion  of.  t-xecutcd  by  the 
Sanltvy  Hnperiiileu'lenl,  la-US;  eatlBfactUm 
with  ozeciilon  of,  y3:  exccutloa  of.  by  the  En- 
glri'VT.  ^yatcui  adopted.  *)l,  4W. 

OnniSANritP.  adopted  by  Ibo  Boud.  problbltEog 
the  Icevplnj  of  (iwIdo  or  eoBts  In  c«>rtAin  partji 
of  till'  ilWrlct.  10;  nrifhlhUlns  the  drlrini:  or 
elan^'hteririL'  'if  cnttl-j  bi'low  Fortli-lh  Slrft-t,  In 
>few  York,  V2 ;  the  unlnftdln;;  of  pL'*,  pwlne. 
and  cattle,  Vi :  rlnlation*  of,  in  Brooklyn,  aclloo 
of  iho  Board  thereon,  16.  17. 

Old  Aoe.  tleailis  of  cent*.' tin rlBoa  for  four  jean. 
noffp  upon  pori»oiml  hnhii«(,  pfcnUarltlea,  aod 
Idlocyncm-^k'?  of  contonftrinii*.  Ifj'i-liil. 

PERMiTe,  l^HUc  of,  lu  kc>ep  Hwlnu  and  t^Mts  pro- 
hibited, 10:  ailoptloii  of,  funn  of.  for  rettwu  to 
procenl  from  QiuranllDe,  13;  porpote  for  teso- 
Ing,  and  inhjeets  of.  *^. 

PiKi(«,  ohf<trurtiiiafi  upiin.  coiulltlnn  nf,  dcuiu^ruue 
tr»  IJft'.npprnprinrf  lc,:,'i''l-irinn  dt-'nifinded.  W. 

pHiTiKSj  anniher  of,  niiptlod  and  cW-ancd  by  or- 
der of  tho  Bonrfl,  iraBrovci  coadltion  of,  enc- 
ct!ssfii1  exporlmcuta  far  dl^lnfcctlu;;  of,  nJce 
forconfftrtjctlon  of  new,  W. 

Proclamation  of  the  Board  of  Hcalttu  cnncom- 
Inj;  tho  prevalence  of  yellow  fever  at  the  Oulf 
ports.  l5. 

Pn-KTiTiTioH,  information  eoneemlnj;,  reqnlred 
from  th«s  Boanl  by  the  Lc;:lsliitqr(?,  statistics  of. 
mom)  rWvr  of  the  snbject  uf,  31 :  report  uf  Ibo 
Sanitary  Cummltice  npoii.  SOtMIOt. 

I*rBT.io  Rchoolfi,  nambcr  of.  In  New  York  and 
Brooklyn,  nambcr  of  pupU?,  nambcr  of  ediScef 
octnipifld  fbr  t^chonl  piiriionef,  37,  S3 ;  prDmlnunt 
evilf  In.  in  New  Yuerk.  not*-*  Ihereon.fe,  39;  Ira- 
por1ani?o  of  vucftnaTlun  of  pnpila  or,  danger  of 
trauamlttal  of  contastoas  dfacasei  In.  itrlct 
rHlc»  rc»:anliDg  ttie  admittance  of  pnpila  to,  In 
Brooklyn  an. 

pRKXTicrf,  FowLBn,  M.  D.,  Sanitary  Inapector, 
deatb  of,  8. 4. 

PoMDS,  dralnaf^e  of,  in  Drooltlyn,  JJ8. 

PoRTcnBi»TKii.  Tillaj^'t'  of,  \V»;ctrhi*i'ti»r  Ponnty, 
New  York,  flliby  and  liittalul^rloa)*  condliloii  nf, 
complained  of.  nctlou  cifttu*  Hoard,  orrteni  of  the 
Utttr  promptly  cnoiplipij  with,  radical  improve- 
ment 111  thti  conrfUltpri  of.  Vi. 

Propebtt  of  the  Board  of  Ilcoltb,  Mpt  of.  34. 

PatrpBB  and  Penal  InsiltatloDH.  etatlMlci'  of,  of 
New  York,  859.  46fi.  ai7. 

pHTuiftiH  palmonali«,  rambcr  of  dentba  from.  In 
New  S'ork  nnil  Bmoklyn,  Kwnl  condklons  prone 
to  Induce,  (jt-ncrnl  rfmarku  upuji  tUo  canac*  of, 
i«tntl*tiral  records  nf.  t^-I.")7. 

Population,  ccnftu^  of.  rx_>ninrk»  apon,  tablee  ex- 
blbltlngnnmber  and  dli^trlbnUon  uf,  45. -Itl;  In- 
crease of.  in  New  Yurk.  47 ;  pi'rcL'nUae  of  Iii- 
ereaae  of.  in  the  sereral  ward*  of  New  York 
■Ince  1780,  -IB;  denttlty  and  dlitribulloo,  and  an- 
imal deatb-nto  uf,  97. 

Pdhuc  InstltQtIons,  cljualllcatlan  of,  atatlAtlcal 
remarks  upon,  9M-a73. 

Pirvuo  rocordi,  searches  of,  and  trenscripts  from, 
IVt. 

PumamuL  ItoTer,  a  domestic  pcstllenee.  teach- 
loffs  of  medical  expericnco  in  regard  to  tlie  In* 
fecUoun  nature  uf,  144, 145. 

Ptavia  and  septlcwmla,  romarks  and  note  apoD, 
145. 

PlTLMONART  dlsoaiies.  porccntotro  of  chief,  num- 
ber of  deaths  fr«ni.  5». 

QiiAR-iN'TiHK,  roOpemilon  nf  the  CommlnnloTierii 
of.  with  tbeBoardof  Ucaltb,  enactment  of  better 


lBW«i  or^ontlv  reontred,  33;  dl«eaiie«  and  inor* 
tnlity  at.  titatiatlca)  notes,  lIK-tOT;  floating  hos- 
pital at.  271. 

Report,  annual,  of  the  Precident  of  the  Board,  7- 
30;  nuntial.  uf  the  Trea^nrer  of  the  Board,  wttll 
i>peciflcatioi]»,  ;j7~47. 

Raqh,  Irilllug  complaints  rrinirdliii^,  SO. 

Batbb  of  Bcaveoger?.  recnlsied  by  a  ecbednle, 
adopted  bj  the  Board,  13. 

Ri!oi8TKATin!f  of  blrtfas  aod  marrlaire*.  total  num- 
ber of  birthi  and  marriai^es  red>*tcred  In  New 
York  and  Brooklyn,  necessity  of.  dii.  ^. 

RKftnLtmoNS  adopted  by  the  Board,  prohibltlne 
the  landing  of  any  cIolhln(;  or  boddinc  whkh 
had  been  oxpoaea  lo  contaginuH  dlftea^e.  10; 
makloff  provision  for  secnrinu  land  for  the  de- 
t<>nil<^n  of  paesensrcrs  under  quarantii^r,  11 :  out 
of  respect  to  the  memory  of  CummiBaloncr  Joba 
G.  Benren.  decoa^ed,  IS.  85. 

RoLBs  auiipted  by  the  Board  fbr  the  ohterraxice 
of  Coroiifnt  hi  the  oonntiri*  of  New  York  and 
Klngy.  rospectlmr  report*.  IS. 

Reports,  uf  complnlnts  niodc^>  to  the  Board,  rc- 
qnlrempnts  of  ptich,  action  Ihrn'on,  14;  n'porl 
of  Sanitary  Supi-rinteudent,  annnal.  S-3il;  on 
lencmonl-hoawc'^.  M-S7 ;  recommeudlnc  !m- 
proTcairntt>  In  tlie  character  and  canOlituD  of 
Ufieiueut-bouMcs,  27-W;  on  tlau!;ht**r-bouse», 
with  extracts  from  reports  of  Sanitary  Incpect- 
ors,  30-33 :  of  Assifltant-Sanltanr  :4iip<Tiuten'lent 
S3-10;  of  Registrar  of  ViUl  Statistic*.  4U3S«; 
uf  Deputy  Reglntmr  of  Vlfnl  Sutlmlc*.  1t:-*I1  : 
of  Attorney.  2M-ffi6:  of  Connitcl.  tt8T  ;»«:  of 
Enpineer.  W1-36T;  of  Captain  of  SanlUrr  Com- 
pany of  M'jtropoUtao  Poltco, 396, 999 ;  of  Saiil- 
tftry  committee  on  jnrostltntloD.  800-307;  of 
Haultary  Inspectors  Mflroan  Morrln  and  E.  XL 
Janes  npou  the  operations  of  the  "  New  Yort 
Uenderiuff  Corapnnv."  aOputil. 

RAFTtPAiJ-.  In  ibi-  nf-t  ciTiftrter  18fi7.  58;  In  (he 
sammer  qaarter  isii7.  M  :  in  each  week  of  liio 
y(5ar  endiu^r  Sopi^'mfwr  *JS,  l!!i67.  9!. 

REuinTKATioN  of  blrtlit*  rmd  niarrlfliree,  TO;  of 
dit«t?a-*c»i  and  mus^**  of  d<^atb.  fu. 

RxaCARKft  npon  prcventnblc  diseases,  158. 

RiuuKwouu  wNtiT  t«upTilv,  Bnxiklju,  aourcea  ftnd 
s.anlLKry  oaalliy  of,  stt-ilS ;  analynl*  of  aia 

BANiTAur  improvemont  of  the  Metropolltiui  Dis- 
trict. 17. 

SiNiTAsr  SDTKRJSTKSpE?rr,  omiM>wcrt-d  to  take 
necessary  measuren  for  prewrvln^-  of  health, 
and  ImuroTlnt;  ssnilary  cnDdili*>n  of  Deaf  and 
Dnmb  AFylnm,  and  of  the  RpformaturT.  10 ;  re- 
utarkfl  of,  on  tiK*  doinife  of  Saiiitarr-Ioffpector 
Prentice,  4 ;  Invi'alij.'stiiKi  hy.  of  niaiiagmeut  of 
ferries,  of  case  uf  ferry-boat  Idaho,  of  iufor- 
mallttes  tn  the  Conmor's  offlce,  execution  of 
orders  of  tho  Board  by,  M;  directed  to  report 
canes  of  informaUty  or  neirlcct  of  <latyon  the 
part  of  coroniTi*.  11;  onlcred  to  can-'c  a  thor- 
ongh  InttpcGllon  of  school- hou^en  in  general, 
and  the  pupUit  Ihcreof,  II  ;  ordered  to  cause  a 
thnroagh  in^poction  ofBlauchtfr-boasos.ll :  dl- 
r\?cted  to  clean  certain  ctrctta  and  avconep.  13. 

9cAVBNOEit?*.  til  hare  a  Ikeoho  from  the  Board  of 
Health,  pormlta  Ui<u<->d  to.  a. 

Schools,  pnhllc  in  New  York  and  Brooklyn,  sani- 
tary conrtillnn  nf.  1ft 

RECiiETAHy  of  the  Board.  8. 

Sbwkiw,  nrwcrajrc  of  New  York  and  Brooklyn 
Improved  hy  competent  uthorltioe,  defects  re- 
gantlng  the  outlet  of,  tt. 

Si-AUotrrEB-IIocrssa,  prooecdinga  acalnst,  action 
of  the  Board  rezanltog  locality  and  numbor  of, 
penults  Issued  for  o«tabllstimout  of.  U,  lit:  de- 
cision nf  court*  regarding,  advoniely  to  actions 
of  the  Board,  M,»4. 

Stablea,  ImproTemont  In  constmcUon  and  locft* 
tion  of, «. 

Swine,  keL-pln>'  of.  In  certain  parts  of  the  district 
almoal  enilrelT  ilfuconllnnea,  M. 

Strestp,  condliion  of.  no  improvement  nnder  the 


prei>fnt  contrart.  cbtaulng  uf  certain,  ander 
tliorltvof  th«  Boun.1,  syslt 
Brook"Iyn,  14. 


tem  of  cleaning  of.  In 


Sanitart  DlHtrict.  Improvement  of,  free  fmn 
auygeuiiral  I'pldi'uilc.  5;  comlltlou  of,  iSll. 

SATtiTART  ToKpiTriori^.  rhange.-4  In  the  corps  of,  8  ; 
performance  ofduticft  by,' 4. 
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SxvtB-CoNXBcnoic,  eu^gvttiou  for  better,  by  the 

Entfiucer,  W^SM. 
h'uoRi.  condition  of.  tn  the  8Ui  Ward  of  Brooklyn 

AOd  S'ctr  rtrccht.  'SI. 
BlJkCuiiTEK-IIi'c-fEA,  Eiiapvcttou  of,  Diunber  nf.  In 

lfa«  city  of  Ni'w  York,  It;  rffpart  on,  bj  SahU 

tary  SaiMrintoodoDt,  a^S). 
"Soldiehb'  BnflncH,  Mewooger,  rikI  Dlipatch 

Company."  297. 
STATBiRK-n,  of  nnmber  of  pUecft  rlvlted  hr  SahI- 

tAry  Iiwpecton  Ui  BrooUyo,  38 ;  of  nttfunccf 

ab«ttfd  In  Brooklyn,  35. 
Stukht!",  cleaning  of.  aodcr  ctur^  of  RanltJuy 

SuperlDlcndcQioyoRtor  of  tbu  Board.  22. 
SuxiucN  lots  and  Btuniuit  wotar,  gcncrul  remarks 

upon,  2S6,  3M. 
Scinux  ■laewftlki,  curbf,  and  suttcra,  remedy 

asaiaat,9M. 
Saxttaht  rr-iralallonii.  ndoplnl  In  Ihr  MvtropoH- 

tan  Pollct'  Puree,  and  MotrupoUtAn  Plru  Deport- 

meiit,  ISO,  17U. 
Scarlatina..  Tiamber  of  deatbfl  from,  ralaa  ofiln 

Bureau  of  Vital  SlatUtlcii  n>)pirdluv,  141,  Itt. 
Sravf:m,  dff^cancri  And  niortaUty  of,  104 ;  boapttala 

for,  taSh^l. 
Bkkxs**,  raU'V.  cntnpored  with  tleath-ratOB,  !■?- 

ITO;   in  Motrv>pnllUn  Police.  109. 
83ULI.-POX.  nanibcr  of  dcalbn  from.  In  New  York 

and  Briii^kiyn.  number  of  caFce  of,  In  pnbUc  ia> 

titltuiiriiif.  ri-iTurkii  upon,  frenahm  vnccluatlon 

prnlts'tlyi'  pow^'r  ni^aliiwt  d<.>attu  6*00,  m  sixty* 

faarvear*»  endini;  IHilT.  l^iHIl. 
Btaten  ItiLinil.  me'lirnl  tiiotliutloa*  on,  3flS-V73; 

R«iiaoirn  lietn^nt,  ifiU;  Sailor's  Suns  Ilarbor, 

8tO :  H.  K.  Smith  Inflrmarr.  3TU ;  FliMtin^  Uos- 

plial.  371. 
Btatibtics.  of  dlieasc,  elckno«fl^rnlc9, 16T-1C0, 
ttTtLLBiRTBs.  number  uf  dcad'bom    liiGinii*   ro* 

ported,  ratio  nf,  to  total   number   of  deatbt, 

m. 

SnofAnr,  ireneral,  of  report  of  Re^Utrar,  49-44 ; 
or  auarti'rly  AtatiAtlc-A,  49-Aa:  of  qoartorly  *ta- 
tLytlc".  2)5-290:  coDden»nd.  of  mortality  rccorda 
In  Now  York.  330,  S31 ;  Of  meCeorokHClcal  obaer- 
rati. III*.  iXi-Ml. 

Tables.  Hboniug  analyil*  of  rsrloni  Idnda  of  wa* 
l«rai  variouR  placea.  afiO-acT. 

TnruiEXT-HotjdBM,  tboroo^  inRpectlun  of,  or- 
dered by  the  Board.  10;  coodltlMn  of.  Improve- 
ment  of;  40,11 ;  nyetcmatlo  and  untreninl  ltitspi.'C- 
tlonof,  nomborof.  Id  New  York,  1;  In  Brook- 
lyn. improTementa  mode  bi,  30,  S7 ;  Tcntllation 


Trraom  Fitxb,  prevaldneo  tit.  U  UUrihdDumb 
AsYlnm,  at  Ocr  HiiDdri-d  nrul  Slxt r-oi-cond  Street 
and  Norlb  Klvcr.  10;  f^duitao'-lnMH^ctiir  .Morean 
Morris  onlerod  to  roport  In  remird  to.  at  atxivo 

8remUc«,  action  lakpn  by  thu  Bi<anl  in  cofipera- 
on  of  the  prvitldcnt  i>f 'the  liifftitnllon,  attend- 
iDfT  phyalclan  of  thi'  tusilttnlon  pn>eecuted  l>y 
tbu  Board  and  finod  for  fallon?  of  reporttntf  the 
preTolonce  of,  SJ.  il;  thli-f  oentre«  of,  in  New 
York,  55. 

TtTora  Fhtkb,  prevalence  of,  ar  the  Reformatory, 
Slttfaty-tlxlh  Street.  iKtweeu  Plrf  t  and  Second 
Avonne*.  prec-Aalton-  Taken  by  thr  manac«r 
orjaluft  the  snnaid  of,  pri'iai-ncc  "of,  not  reported 
to  the  B-iard  ny  Ihe  attendlo)^  phyelclan,  31,  3C; 
neatf  of,  uott'i'  upon,  5A. 

TrrmTs  an<)  Typiiitid  Fever,  preyaleoce  of.  In 
puMIe  iiiatltution".  adoption  of  mcnu'^  to  check 
Bpread  of,  II ;  number  of  fatal  ca»(*fi  of.  In  New 
York  and  Brooklyn,  remarks  upon  ronrtnlity 
bv.  In  Now  York  In  the  twenty  ycara  ending 
]^,  143-149. 

Vacakt  lota  and  pond*,  action  t^ken  by  the  B'lanI 
retnirdlnB^,  reaaon  oftti'lay  lnri>>rntlonof  unlrra 
i»f  the  Boanl.  Le^«lature  rt'tguntin^'  the  drain- 
age of,  requlri»d.  Ss. 

Vaccination*  of  all  the  paplW  of  the  public  •chool'* 
rocominL-niliri  hy  the  Board  aa  a  nutter  of  vital 
Iraportanoc.  45. 

ViTAJ.  STATiitTics  In  the  MetrnpnlliKn  Dintrlcl  pre- 

vloHM  to  the  orvranbuitt'       *■,..-... -.,.,1,  .,^ 

eyst«m,  blatorfcal  lU'  1 

fu,  toqncstlone  of  pii' 

on.  ITS.  174;  of  the  hor(,Li.>.-  ,.„..  ■ 

lent  Inatlintirmn  in  Ihe  ciiy  and  r<<:  v 

York.  aSH:  In  Brooklyn  ancf  coani) 

WATKa-ct>oaETs,  canM  of  defectlveutr- -i. 

WZU.-VATKK,  oaulUry  qiialiLleti  of,  Ui,  MS,  H&, 
SOI. 

Wattb-bcttlt.  panltarr  qnnlllleB  of.  In  New  York 
and  Brooklvii.  -iiai")";  Pmf.  C.  F.  ChniidlfT'* 
nntea  on.  '^4!( ;  from  welU,  iV).  'iM  ;  of  cltUi*  In 
Europe.  2it-sr»7:  of  Am-Tiran  citle?.  Mi7, 

Wari)(«,  rompiimtU'e  liwilihfnlnr'oe  ordltTi'rcnt,  to 
New  York,  MW-IKI;  In  Bmokljii.  17S-l?iO. 

Week,  total  death*  In  each.  In  Ni-w  York,  137; 
loUl  deatbfi  in  encli.  In  Brooklyn.  tOi, 

Wbabvbs,  remark*  titK>ii.  '^17. 

Yellow  Kfi»^"    ,i,!i..n   ..r  it...  tt...r,i   r..,r,.,-,ii„,r 
Uioprot^ 
lion  of  11.  I 

In  casee  i-i.  )i ,    ,.  \;.; :  i..  ,....,„,  ,i.. 

marks  gpuu,  UiO,  IBT, 
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AproiNTHEXT  orA»*!st»ntIo'«pcctnr»  fhrtliomral 
dtclricii.  17;  of  AflslAUnt-Sariltary  [napcclora 
for  New  York  ftnd  BntoklTn.  17 ;  of  A^sliiant 
Ationity  for  couotj  of  Khuf*,  17;  of  Prof. 
(liarluH  F.  riiauiIltT,  Analytirsl  (lienilnt  to  tho 
JBoard.  17:  ••!  cotnmUtio  <m  dJHlQffCtloiijftiid 
flpeeiiyin^'  dntXati  uf,  I'J ;  Charlos  C.  L«o,  M.  D.. 
«•  SftUlUrv  IiiMpurtur.  lit  plicc  of  J.  Hatco 
En)(*r»on,  M.  D.,  rri^iinicd,  t9f:  A»el«lAnt-Sanl- 
lliirjr  iDflpccCors  for  Xl'w  Yorlc  and  labarban 
dtstricii,  08 ;  A»»lBtaut-SBiilt>ry  Inipecton  for 
Brooklyn,  lil. 

AxiitAi.9.  drlriiig  ftnd  nlftngbterlne  of,  nieaflDrofl 
fKlopied  for  tbo  rexnlacton  of  Uia  lonucr,  and  the 
remortU  of  the  latter.  87,  38. 

Absai,  aDeya.  and  jardM,  condition  of,  (mprorod 
by  cooDCCtlon  wltii  »trcct-BCwor^,  34. 

Aana,  garbage,  ftnd  rabbleh.  ramovAl  of,  S4. 

ABnBTAJHT^Sixvtkxr  SuTEKisTEHDEST,  orijepocl 
to  CMtiae  a  tborotufh  Insucciiou  of  tlic  vralt>r- 
dotete.  etc.,  at  tbt^  difiuront  fcrry-hoa«cB  in 
Brooklyn,  17;  Rnnonl  report  or  IS^lfiS. 

ATTomnrT,  directed  to  brlni,'  beforo  iho  Court  of 
Appoflla  tbu  legal  paiiitB  r-'latirc  to  elati^btcrtn^ 
uud  drlviD];  of  catUe,  14;  aanaal  n']>ort  of,  161- 
103. 

Abstbact*,  of  aywotlc  dl8oa«PB  In  trlnlor  qnar* 
l€r.  I88S.  411;  of  ArMhn  n't'lt'tcred  in  winter 
quarter,  lA&S,  413;  of  nrmotlc  UUeaooa  in  spring 
quurtcr,  ISea,  417;  of  ifearlm  n-^il-^tiTwl  in  dpritii; 
quarter.  1908,  418;  of  xyniolln  iHi»ca)«.»n  in  iititn- 
mcr  qaartcr,  1868,  A&i;  vi  clcntli^  n-y-itttertHl  In 
Hunmcr  qnartor.  1^68.  433;  of  xyinoiic  (li'>ffl'>t'a 
Itt  nulumiml  qunrtL-r.  I8(iS,  434  ;  iif  dt'atliH  rc},'l-4- 
tcred  in  autumnnl  qnsrtr-r.  IKi;^,  4>'t5  ;  of  zymotic 
dtacascs  In  tho  year  IHtJvS.  438 ;  of  marrtatfUH  for 
ISaS,  44S-44H:  of  inarrU:;<.'»  for  1860.  1867,  1668. 
448.  44D;  of  blrthA  for  year  ii^nding  Septemtwr 
80.  1H88,  4B1  •  of  blrtha  for  qmirtor  ending  De- 
cember 31, 18G8,  4^ ;  of  cauxei^  of  death  consoli- 
dated for  twelve  monthfl,  4tn-4Ul ;  of  denttm  )>y 
{ihth1»lA  pnlmnnAllft,  S39 :  of  causes  uf  deatb  in 
Irookiyn  cont)olldiilcd,  Ml, 

Accidents,  nogllL'ooce.  nnd  violence,  table  of 
dontba  by,  MS;  ratio  of  doatUs  by.  to  total  pop- 
nlatlon,  hU-ai. 

AmxDBO  alatcmrnt^.  No.  1,  moteoroloKlcal  ob- 
B«rvatIunii,&aA-400;  No.  9,  vttalAiatl»tic«  of  pub- 
lic InatllationM.  (K»l-n09;  No.  H,  iDtennoDl^a  tn 
varloai  cometorioa.  610 :  No.  1.  Dumber  of  mar- 
r{N:*e«  by  dlfferuQt  clercymeii  and  muirifitnitea, 

mi-«i*. 

BASBsrsytH  and  cellara,  Improvomentof  aaaltary 
coudltioD  of.  %>. 

Buanu  or  Bkaltu,  Cumntlit<>lonar)iof,  S:  offlcerv 
oCO:  anunal  n-purt  of.  7-51 ;  action  of,  regard- 
ing ttic  application  of  the  President  of  tba  "  8o\- 
dlen'  BosuioH,  Moaaen^er,  and  Dliip&tcb  Com- 
paoT,**  15  ;  action  of,  re^rdlng  complainta 
agaiuat  voaMtls  for  tho  storage  of  powder  In  tbe 
hartwr  of  New  York,  16;  action  of.  regardlog 
tbe  building  of  new  nurketa  in  New  YoriL  16; 
action  of,  regarding;  plana  for  reacning  and  re- 
■tucltatuff  urowQUU  persona,  17 ;  action  of, 
rajnrdlnjE'  B)aiu{hter-noaaea,  etc..  after  tho  do- 
ctaion  of  the  Court  of  Appealii  in  Tayor  of  tbe 
Board,  17,  IH;  adoption  oy.  of  plans  aod  o-riI- 
matoa  for  crecr.ioo  of  uriuai!«  andrdriakln<;  fiiun- 
taiua  lu  tbe  city  of  New  York,  18 ;  Hueponslon 
of  order  by,  of  penalties,  etc.,  against  the  Me- 


Impolltan  OAR-Lli;ht  Company,  IS ;  directing  the 
dIacoullnuAocu  of  execution  of  orders  of.  by  the 
Sanitary  Superlnt<'ndenc.  and  commencement 
of  actlona  for  jionaltles.  tM);  rcferrliij;  the  sub- 
ject of  Inspection  of  foml  to  a  ojicclal  committee 
Tor  examluatioD  and  report,  9U. 

Brkknan,  Matthkw  T..  CommlMionerof,  15. 

BoKx.  oflkl,  and  fht  botllnK.  bnatnesa  of,  banished 
from  tlio  bulU-np  portions  of  the  dlalricl.  New 
York  Kenilnriiig  Curopany.  a>. 

BtKTU^.  rcirftitniiTon  oCdurlni:  the  year.  400;  ab- 
BtiBCt  of  registry  of,  4til.  4ti'2;  number  of,  that 
occnrrod  In  Ave  years  ending  IHtlS,  464;  lu 
Brooklyn,  600. 

Brookltm,  report  of  Deputy  Reglstmr  for,  681- 
&6.1:  pnpulatlon  of,  b58,  Q-M;  mortality  in,  5&I, 
fikiS;  phthisis  pnlmonalia  In.  a&&-&&7 :  mortality 
In,  compared  for  three  years,  fiS^-MO;  number 
of  births  In,  060;  number  of  marrlai^  In,  SQO  ; 
consolldatod  abstract  of  deaths  In.  ^ur  1868.  CU. 

BtranAO  of  Vital  StaUatics.  report  of.  for  1888, 
40a~fi51. 

Oattl*  dlsPAic.  action  of  the  Board,  19;  cattle- 
plague,  action  of  thr  Board,  4H-jO. 

CtBCVLaR,  Adoption  of.  by  tho  Boanl,  retatincr  lo 
marriage  c«rvmuniaU,  nud  the  duties  of  persons 
author&ed  to  solemnlxc  marriages,  17. 

OcBTKiENB  and  cnspoola.  U. 

ConovKas,  retanu  of.  attention  of  Let^islatnre  re- 
quired on  th«  tabject.  SI,  33;  roles  recardlne 
reference  of  caaca  in,  6W-641:  rlassiflcatlon  of 
cansea  of  death  oertiflod  bv.  &4a ;  ImportADce 
of  falthftil  ob«omtloii  of  law  coqronilug  In- 
quests by.  Ml -548. 

CoWB  and  cow-stables,  %. 

Crami.  Jakkb,  M.  D.,  President  of  tbe  Board,  jrro 
itmpon,  16. 

CiTLTXRTs,  dralna,  and  ditcbiv.  S5. 

CAFTAtN  OP  SAinTABT  PoLicK,  annufil  report  of, 
171. 173. 

Complaints,  uumbt«rof,  nrcrlvml  from  cltlttUs,  60. 

(."oirNsaL,  aiitiuAl  n-jiort  of,  1M-100- 

Cov-flTABLBa  In  Drooklm.  136. 

CBMXTiBxie,  number  of  lulcrmeDta  in.  fron  Kew 
York  and  Brooklyn.  «10. 

CBRTincATP.K  of  dp-Jtth,  Itlnstraiiona  ofdefiTta  In. 
6a4-5<ttt;  ruk't<  concoruin;:  defocliTc,  a3l}-&a8. 

CuNTAuiopii  dlHcaaes.  cnuucmtion  ot,  In  Sanitary 
Code,  630,  521. 

CnoTOH  waltT,  quality  of  the  snpply  of,  B16-817; 
comparative  purltv  of,  lu  IH).  nud  1868,  617; 
HUurueHoftli{?iiinpp)yor,(iI^,f>19,f)Jl ;  purity  of,  aa 
comparofl  with  watDrs  of  other  cltU's.  (tW. 

Dead  animals,  rcmoriil  of,  41. 

Dkad  horses  and  other  anlioaU,  reception  and 
disposal  uf,  70,  71. 

Dian<TECTANT»,  appUcatloii  of,  reaaoott  for  oae  oC 
elTeol  oi;  on  vaHoaa  premUeii;  tables.  motaar«a 
showing  the  adoption  of.  by  anlhuritica  In  for- 
eign countrfea,  4.>46. 

Draihaob  and  scwcnu^c,  remarks  upon  therlr- 
tneaofa  good  and  thorough,  rcqulrt-mfntaara 
syatematKal,  legtslatlou  iu  ruxnrd  t^,  doumndod, 

DBATn,  DOtes  on  the  chief  caoaes  of.  4M:  the 
Mreral  caB)*es  of.  019.  3'.ai);  In  extreme  old  ag«, 
n^'i-SJS;  autlstlcal  numeuclatun*  of  cauaea  oC 
MA-S50. 

Dbatu-batk.  dccrcaftoof,  In  apring  quarter.  1868. 
410 ;  analyaia  of  the  causee  of  locreaao  of,  In  the 


689 


snmroer  qniirtor.  4^496;  decrcaM  of.  In  S«p- 
ttftntwr.  1806.  4S4. 

DrpCTT  IlEa[»THAii,  repnrt  or,  5r.2-508. 

BiAonAiM.  fhowlDK  cDLirsc  of  toiAl  mortality  and 
chief  Altai  dleea«efi  la  Nuw  York.  facIng^  109; 
Bbowlnff  coanie  uf  toiul  mnrtalUy  in  Bruiiklyii, 
AiclneEf8a:  ■howlnKCjuriiifofniortJilllytiicerUin 
Wftrdi  tn  New  Yotk.  lacing  430 ;  flhowlnx  conrec 
of  iQfuctioua  diseuvft  of  cblldivn.  fhctne  ISS3; 
phowtne  coUpk  of  duatii'rate  Id  Now  Turk  fur 
thro€  JCAT9,  Thclng  491;  showIng^  conrflc  of 
dcfttb'nto  Id  BrooKIyn  fbr  three  year*,  fiiclni; 

4tn. 

DiAjtRuocAL  dIfoa«i?t),  in  vommer  qnarter,  1868, 

430;  In  Flmc,  Elevcotb.  Thirtrontii,  Twentieth, 

and  Twcnty-Mcond  Wftrds.  4Sfi. 
DiFHTmniA,  deaths    from,   tn  New  York  and 

Brooklyn.  M3. 
t>iHi?trEmn\.  (istUfhcUinf  renultn  of,  In  Tarloof 

ward*,  darlnir  summer  qiurtcr,4S8-^. 
DurENSAWM,  vital  elallatica  of  the,  of  Mew  Totic 
•    and  BrouklTB,  OM,  60B. 
ENornncR.  r^Twrt  of,  lM-170, 

ExPEKDITURCt*.  so. 

KiTHArri*  fn*m  reports  of  Bnnltary  lotpecton  In 

the  rity  of  Now  York,  71-S9. 
BmoEJkTioN  to  the  rilr  of  Now  York,  year  ending 

Octoborl.  l««s.  408. 
ExiouAinr  RcfUtn;  aud  Boapltal,  deaths  lo,  diirtne 

lf)68.  408. 
FaT-MKLTran  ai)(l  maDunictnre  of  tallow,  remnrkfl 

npoo,  6&-7U;  fht-mellln^'  and  tallow-rendering, 


Potntm.n<ro«  und  Dorsprfea,  rcmarlu  upon,  how 
and  bj  whom  roiindliuifn  are  takeu  caro  of  In 
Iho  cItT  of  New  York,  hatnbor  of  nurseries  lu 
Now  York  and  Bror>klrn  unknown.  Inability 
of  the  Bonrd  to  fi'rret'oot  and  control  crllii 
rcforrlDff  to  le^flatlre  meaanros  argenUy  ro- 
qnlred.  38.83. 

Food  and  fbel,  aapplies  of.  In  winter  qaarter, 
18QH,  418-IU. 

Oab  nnlaanco,  proceedings  of  the  Board  In  regnn! 
to,  order  for  the  abatement  of,  teftlniotiy  coo- 
cenilDff,  adoption  of  useful  devices  on  part  uf  the 
Manhaitao  Oae  f'oropany  to  remedy  the  ex-ll 
of.  ao.  ni :  Pror.  C.  F.  Cbondlcra  iDatimooy  In 
relation  to,  A»-fl90. 

Oorrma  and  curbetoaea,  98. 

BoiuBaTABUCS.  general  condition  ot  In  Brooklyn. 
locaUtlee  of,  neces^iiT  of,  soggestion  of  means 
(or  tmproveiDciil  of,  136. 

HorARa  and  t^'ncnicnt*,  decided  ImproTemeiH  In 
the  aaiUtary  condition  of,  means  adopted,  HA. 

Htdraxts,  bonac  trntiers.  and  leaders.  90, 

HoarriAu  and  public  Invtituilune^ltal  statlatlca 
of,  In  New  York  and  Brooklyn.  fl01-fl09. 

IicsTBcnoNs,  number  of.  OS ;  anlijecta  of.  60. 

IxTAKTiciDE  and  foeticide,  extent  and  coose- 
quencot  of.  467, 

IxrAJtTi*.  death  of,  In  summer  quarter.  1868.  494  ; 
mortality  of,  H)]-5SB;  percentagesi  of  mortality 
amocf,  at  dlfltorent  aouooa,  OK.  096. 

Lavn,  OioMK  P.,  M.  D.jdealta  of.  13S. 

Li7B4ATtK0  apparatup,  170. 

LncB-KiLKfl  in  Brooklyn,  197. 

Luu  and  ehell  burning,  90. 

Lincoln,  Gkoroe  B.  ,  appointed  Sanitary  Commli. 
aloner,  U :  elerted  Prenldnnt  of  tbe  B<iard.  IS. 

Lint,  chance  of,  for  lutontf.  In  town  and  coantir, 
GM;  aoiirt'nt  uf  doDifer  to,  661 ;  oeaentlol  conul- 
tlona  of,  009. 

ILunnai,  removal  and  storage  f>r,  90;  mannre- 
vanlta,  Improvetnout  In  the  couetraclion  of,  9Q, 

HAaKETV,  no  Unprovenicnt  In  the  sanitary  con- 
dition of.  Mle  or,  r<M»mnien(linI,  W.  37 ;  remarks 
upon  with  tIow  of  propoeerl  now.  169. 

MuuuAaKS.  r^etr«tt<m  of,  lu  the  year,  440 ;  ta- 
bles of,  fur  1868,  449-U7;  comparative  Ubio  uf, 
for  three  ycari,  448,  441);  report  on  reglatraliou 
of,  44tM6i) ;  dL>flclcncy  in  the  number  of  rctunia 
of,  460;  proportion  of,  among  native  and  for- 
eign bom  population.  40 j;  increased  accuracy 
In  returns  or,  451 ;  effhrttf  to  aocnro  complete 
returns  of,  4M;  circular  to  clei^ymen  recamlng 
(note),  405 ;  abstract  of  lawa  conc«mlnff  (note), 
4S7;  la  Brooklyn,  fiOO. 

MiABLia,  deaths  flrom,  Id NewTorkand Brooklyn, 


VmoBOLOfliciL  recorda,  atimmafT  or,  for  190, 

MoHTAUTT.  in  wlnlcrqnar(cr.l808,41fi;  in  spring 
quarter.  lUtiH,  119;  comparative  Ublea  of,  in 
tbroo  succecftlve  vnnimerB,  4S6;  In  ffUmincr 
quarter.  Itr«H,  424;  In  autumnal  quftrter,16<vi.  433; 
fompftniilrc  x\i>w  of,  Ui  dlrTvR'nt  dlMtiictV'  of 
K«'w  York,  436,  ASn :  cfjmpanttKe  vli-w  of,  iu 
(UfTcrent  warda  of  Brooklyn,  5&L  5M. 

NiuiiT-itoiL.  dock  fbr  reception  of.  10 ;  removal  of. 
In  Ihi*  rltlc*  of  New  York  and  Brooklyn,  40. 

OiiDEn»  of  the  Board,  unon  what  ba-eil,  action  of 
the  Itoard,  number  or,  etatemcot  of  Bubjoct  of, 
cxpcatlon  of,  by  whom  executed,  mnnner  of 
baying  expenaea  for  execution  of,  yO-aS :  plan 
followed  In  the  exemtloii  of,  nnmbrr  of,  UmuhI 
by  the  Board  and  executed  by  Sanitary  Supcrln- 
teiulcnt,  number  of,  compiled  with  by  ownera, 
enrclflrfttlon  of  labor,  and  cxpcneeri  incurred  in 
the  executioD  of.  t*-iM. 

Old  age.  tabloof  dt-athi^ln  oxireme,  for  1868.  61^7. 

OvmtcnoWTiTNO  of  poonT  rlnnitoH  In  tonement- 
hottses,  113 :  effiTct  of,  In  pmdacingcerialn  social 
ev\U  (noti),  507-618;  lllustratlou  of  the  extent 
of.  hi  various  squar<-».  .M1>M6. 

Parker.  WnxAun,  M.  !>.,  espiratloa  of  term  of 
aorric«  aa  Sanitary  Commlaeloner.  15. 

PEBiim,  gnntlng  of,  by  tbe  Board,  to  ftl-melting 
oatab1i»iunen(B,  10;  action  on  application  fur, 
SB;  for  shipping,  niuuber  of,  taaaou  in  ^vok^t 
139. 

Picks,  97. 

PBEtiiDEXT  BoAUD  OF  UsALTD,  annool  rcpott  of. 

7-51.  * 

Pnmxs,  97. 

Phoclakation  rogardlnff  the  port  of  New  Orleans, 

PROPxnrr.  list  of,  on  hand  In  dlalnfoctant  deport* 
rocnt,OG. 

Public  baths,  oslabMshment  of.  in  New  York  and 
Brooklyn,  a  ureal  faiitlNry  necpaslty,  leglslalfou 
for  the  c»tah1i^hmi>nl  nf.  required,  88.  U. 

PtTBLio  Bchooli*  In  Brwjklyn,  lafl. 

]*i^uc  drtuklng-founlalnH  and  tLTlnals,  34,  AS. 

PAnrER  aud  penal  lustltulloua,  murtallty  in,  for 
i86H,em-«». 

Pirraisxs  pnlmonalls.  abstract  of  deaths  by,  G30; 
percentage  of,  on  total  mortality,  S30 ;  inquiry 
Into  the  caui^eii  of,  SSO-OSS:  adult  mortality  by. 
In  Brooklyn.  B57. 

PopixATioK,  increase  of,  In  New  York  aud  Brook- 
lyn, 408;  sonrcee  of  lufurmiitinn  nlatlng  lo  the 
increase  of(nDt«>,  408;  dlfftrlbutton  of.  In  New 
York.  404,  406 ;  distribution  of.  In  Bmoklyn.  406 ; 
dlt^tribution  of,  lu  mral  towns  of  Metropolitan 
DUlrict,  407:  density  of.  In  the  Elevenlh  and 
Seventeenth  Wards,  Now  York,  OM;  uf  Brook- 
lyn. 6W. 

PtTBUO  health.  In  winter  qoartcr.  186B,  409-4JS; 
tn  spring  qnarter,  1868,  41^-430;  la  euniDier 
uartcr,l8S8,49(MS9;  in  ontumDal  quarter,  18(», 


QrAKAKTINZ,  48. 

Raun,  37. 

KapnsT,  annual,  of  President,  7-41 ;  Treaatircr, 
B9-64;  Sanitary  Suporlntondcnt.  fl7-M:  A««Wt' 
ant-Sanitary  SapoHntendcDi,  i;i;m&3;  Counsel, 
IM-IQO;  Attorney.  l(il-H«;  Enjoin •■•.•r,  UW-ITO; 
Captain  of  Hunitiir^-  Conipany  Metropolitan 
Police,  ITl,  17^!;  ItL'>l».tnir  nf  Vital  st.itlstlca, 
40S-614;  Deputy  Kugl'lrar  uf  Vital  Sutietic«, 
Ua-668. 

REPooTfl  of  Sanitary  Inspectors  of  New  York  and 
Brooklyn  on  changes  aud  Improvementa  OD 
their  roapcctive  dlslrlcti,  97-183,  IW-IM. 

Rxponr  on  Texas  cattlenllsoaae,  17S-^;  raocU 
nation.  830-887:  means  for  preventing  drown- 
li^,  8BB-4Q1 ;  of  Chemist  on  wator-sapply,  616- 

RxaccB  and  rcsuacltatlon  of  drowning  pemons, 
preparation  of  adequate  aiiparatus  for.  inetmc- 
ilon  of  meu  In  the  une  of  tlie  RpparatuH,  acd  tbo 

Snctlcal  application  of  approved  method*  for, 
ef«crlption  of  the  apparatofl.  Issuing  of  nam- 
phK't*,  47.  48. 
RxHioNATioN  of  J.  navcn  Emerson,  M.  D.,  as 

Sftiillary  In»pertor.  fB. 
UK*oLrTKtsii,  adopted  by  the  Board,  regarding 
iulonuattou  a«  to  the  existence  of  oofiUj[lotu 
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dlM««»  (n  forclim  ports.  U ;  the  servlceB  of 
ItA  ]BUy  PresiUum.  Jackaoo  S.  SdiolU.  15;  ccr- 
UId  piccfi  BDcl  parrel*  of  Iftcd  In  the  dt^  of 
BrooKlyi),  eonitdtrrMt  to  be  dADfreroaB  to  he«lUi, 
10 ;  the  piactlce  of  ttlliag  »ODken  lota  in  Brook- 
lyn wltu  iforVta^rf  etc.,  14  ;  the  cnrordDg  of 
MutlHnr  orillnADct^?,  IG;  the  rommcucemcnt  of 
iictlnnH  for  vlolfttlon  of  Tonement-honnc  Act, 
Ak'AtUHt  owncrt",  ftc,  17;  plaoB  f*>r  mKnilnjf  iintl 
n!*u»el(ALiu;;  drofrnlog  pertnot,  and  roqai^irtlug 
fV:rry  tutuiiouieB,  etc.,  to  keep  apparetu*  for  the 
p»rI)Oi^.  17  :  pennlu  to  Kavrnffer*.  etc.,  18; 
the  wtdetprefld  diMM»o  among  cattle  In  the 
Wttttetn  Staler,  the  enfmrin^f  of  fanltarjr  and 

auarantloe  reffiilatluiie.  if ;  roflscb  comliif  to 
lelr  dock!,  w. 
BKvnnr,  annual,  ofthe  procoedlo^  of  the  Hoard 
fram  November  1, 1HB7,  to  Oclooor  SI, 


IHS.  U- 


90. 


KaiMT AJ.I.  In  iprlng  qnarter,  IdtB,  il9 ;  In  Sep- 
teinbur,  1808;  483.  488;  In  each  week  of  IffiB, 
KB. 

BiooBVOOD  voter,  nnalj-rls  of,  (VM). 

BvLBi  eonceruliig  dufecilvc  certillcatei  of  deaths, 
686-638;  ri'imnRutj  rcfereoco  of  cobcb  to  Coro- 

iier«.  aao-^n. 

SiJcrranr  Comrolwlonor*.  re^lilcftt  In  Brooklju. 
aothorljed  to  cniiHO  the  removal  of  dead  anlmak, 
etc.,  In  KiE|ir«  t'oonly.  18. 

SAXiTAnr  C'oinmlttei',  directed  to  report  apon 
Vftcclnntloii  and  vucclne  viro»,  14. 

Bamtart  liiipr-.rcmuntx.  ri.-marln  npOD.  M. 

liaxiTAKT  lufiict-tore.  dalles  iinpowd  upon,  and 
executed  by.  fi7. 

BajiTriJtY  ordtaniicoa.  nn  varlon«  matter*,  IP,  W. 

SaviTAttr  brrEHnrrcNDSMT,  annoal  report  of. 
07;  ordured  lo  caueo  a  thoroaifb  lJi#p?ctlon  of 
ficbool  booBO*  and  paplla  tlien?vr  In  >cn-  York 
and  Brooklrn,  In  rc^rd  to  the  snoiiao- condi- 
tion of  the  rormer,  and  the  maitcruf  vaccluation 
wltti  the  laiior.  11;  tlirvcted  lo  report  all  Infor- 
matli'ii  rvlativc  in  tlic  hounpB  for  the  recepllon 
and  boarding  uf  iuIJttut!i>,  etc.,  ifi;  ordered  to 
cuaao  a  thorough  Innpcctlon  of  watcr-cloftot*, 
etc.,  at  the  different  ferrj-hoaiieB  In  New  York, 
17;  dln<lod  to  n-qulre  wtiict  compliiiDce  with 
tho  rales  of  the  Board  on  the  part  uf  acftTen^>ra, 
18. 

BonvLTZ.  Jackbo!*  S.,  reeii^stlon  of.  ai  Sanitary 
Comnilivlonur  and  Prcplduut  of  tho  Board  of 
Health,  U. 

Sewk&«.  action  nf  the  Boord  regardlDg.  97. 

BewKM  and  ■ewer-connectlnnK,  10&. 

Bdoric,  of  Blh  Ward.  Brooklyn,  aud  town  of  New 
rirecbt.  1S7. 

pLAUftHTKii-Horpc*.  3S.  SO;  In  Bmokljm,  187. 

Smith.  drEpnix,  M.  D.,  appoinli-d  Sanitary  Com. 
mlaaloncr,  I&. 

BCABLS  nuinttre,  remoTal  of,  time  limited  for  ro- 
moTftl  of,  41. 

Bnurr*,  98. 

tirnKKTB  and  sonken  loti  In  Brooklyn.  198. 

8Tiunrr-CucA!nva,  part  of,  perfurmod  by  order  of 
tlie  Board,  aubject  of,  to  hv  acted  npfin  uy  l<(>vl»- 
hilare.  41-W:  nnd^r  direction  of  Sjinltary  Hn- 
t>crlnu.'adent.95:  and  dlMlitri.*ctiQj*  or«lrecis  atid 
i^niteni,  cxpcai<eB  Incura-d  paid  by  the  Conip- 
troUcr,  9&.  W. 

Bwiix  and  bonc-boIUng  In  Brooklyn,  187. 
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Swvst,  kecplDE  of,  9S. 

STAitLE4,  ImpntreoMmt  In  the  conftmcLloa  Uid 

dnilou|>c  of.  9U. 
ScAJiLATiKA.  cottttoatloa  of,  epldemle  cause  of. 

41ft ;  decline  of,  416  ;  deatba  fbom.  In  New  York 

and  Brooklyn,  698. 
^iLL-BiSTU9.  abstrAct  of.  for  twelre  mootbi.  465 : 

ratl'i  (if.  Id  different  coantrlea^oote).  I£&;  rctnm 

of.  4tW. 
HcXMAKT  of  qnartrrly  f)tall»tic«,  40!MS7 ;    con- 

doosod.  of  mortultly  for  three  ycar»,  4111;  of 

doaiba  In  lahmcy.  4;:^ ;  of  mortaluy  in  Brooklyv 

for  1808,  BffT. 
Tablx*.  cliowlfig  mortality  of  rhlldreo  ander  one 

year  of  b|^  compared  wiib  pvoeml  mortality,  7 ; 

czUbitlng  the  number  and  ut>J<'ct  of  In^pecuona 

In    Brooklyn,  134,  136;    ahouiu^'  ^la|»■Ine^t  of 

Tlolatlona  of  the  code  of  ranluirv  ordinance*, 

etc.  las. 

TKBTEMETrr-Hom  Act,  ImpfOToment  In  tho  boaltb 
of  toucment-bontc  popnlatlon  the  result  of  eo* 
furcemenl  of.  S3,  M ;  coaree  adopted  for  enfbrcr- 
mentof,  numbcrof  aolta  Id  cofiseqnence  of  rto> 
Intlott  of,  161, 161 

TsKEMKNT-lloresa  In  Brooklyn,  13B. 

THK&^unsn  of  the  Board,  annnal  repoet  of,  sa-M. 

Tkmtkrxtuvm  of  winter  qnartsra,  1808,  4011 ;  of 
apring  anarter,  18(18,  41JM10 ;  cuodunaed  etate- 
meot  of.  In  three  sncceeBlTe  eommera,  4K; 
mean  of  ea«h  week  In  1808.  6%3. 

TcNrMC?iT-HauBEii,  mortality  In,  4M ;  ■pedal 
records  of  niurtalUj  In,  4M-M7;  divUIon  of  the 
dly  into  tenement- ho n<4o  dlHtrlctD,  4M ;  table 
Bbuwlni;  nninhcr  of  doatha  In,  497-190;  table 
Bhowiui;  icui'inent-hootta  mortality  by  dUtrlcta, 
COO;  d..rtcripU(.n  of.  Klr»t  I)l-lrlct  of.  600.002; 
drhcrlptioii  or.  8t.'COiid  Dltttricl  of.  601^-606; 
ci'UBu*  <tf,  in  iTth  Ward  (note),  503;  defcrlptlon 
of,  Third  DUtrfct  of.  Sn&-5UT  ;  eoclat  aapect 
(note*.  C07-6ia:  comparative  mortality  In.  HB, 
&tO:  tick  of  domenticlry  lo,  In  rclallou  to  l->cal 
il'-nih-rateB.  SU-616;  ducaifca prevnlcnt  in,  517; 
necnflt>ity  for  i>ri>tematk  Innpectlon  of,  51I>. 

UoncAUt,  und  ttrlnkinif-hydrantB,  170. 

Vacant  iot4  and  punds,  W. 

Vacchjation  in  i-ubllc  i^choolR.  reqnevt  to  the 
Hoard  of  Edacoilon  n>j:Brdin);,  dlverBlty  of 
opinion,  ret;ardin£  tho  bcocflcUl  rcaoltB  of  It, 
46,  47. 

Vital  ^tatlPtlcs,  and  conipamlWe  mortnllty  of  the 
MetropoULon  Dl«trtct,  rcmarkB  upon,  11-13. 

VxTAL  eiatlptica  of  nirsl  towUR,  fmporlaticc  of, 
40b;  of  hu«pilali*nudpiibtlclDRtltutioiiB  In  New 
York  and  llrouklvn,  Oul-fKiD. 

WiunTEB  and  plc'n),  cundltloa  of,  highly  delri- 
meoul  to  the  public  health  of  New  York  and 
Brooklyn  an  entire  and  radical  reco&Btruciloo 
of,  tJio  only  remedy,  St.  87. 

Water  supplied  or  New  York  and  Brooklyn, 
purity  of.  rcmarkt  npon,  »,  80, 

WooDBN  paventent*,  37. 

Warp,  tabic  showing  mortality  In  each,  for  1888, 
438,  13». 

TVatkh  «npp1y,  report  upon  the,  of  New  York. 

Wkks,  table  ehonlnc  deaths  in  each,  for  18flA  RS3- 
moan  temperature  in  each,  fur  1808,  688 :  nuifiUi 
Id  each,  for  1888.  683. 

Well-Watib,  nccesalty  for  inapoctlon  of,  668. 
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Plah  of  Hoport ••■'•••. I7l-m 

CoitaKCUTiVB  record* of CTenui... , X77 

BxcoBnof  Dr.  MorrtP,  ABilitant  CommlBBtoner 198-484 

CowaspoifVKKCE  with  the  Board  of  Ileoltb  concornlnjc  tbedltoooe SBS'WD 

OBnonofacluntlflc  lnqulr>' , SOl-ttO 

BsroKTof  Dr,  Siiteaon  I*aIlioli>(ry 801-ttl 

RsFOBTof  Prof.  Chandler  oD  Chcml»trr  of  Blood,  etc 81ft-ll7 

TtATrBB  and  alllnncei  of  the  dlaeaoe.  Yellow  Feter St-nS 

New  (hcu,  coucIubIoub 
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BiLF^  mor'by  eoDdltlon  and  chemUtr;  of^&Ofl,  809, 
B^ASPim,  priftt-mottcm  dnp^ifaucc  of,  S03,  S04, 

Sin,  an.  m. 

Bmmd,  itndJca  of,  aOS,  SOB,  S15-^,  339.  ^i,  SfiS. 

BoAitfi  o:r  UsiikLTa.  ioqult^  stito  cati«eBOf  Texm 
CAtlle  Oitfi^aeo,  by  lh(*.  lf«^  189, 

€osnEcrTiTi  rttcord  i»f  tjvimts,  ITT* 

ExFiniMENT*!,    ^taletpent   of^   to    te#t   imppn#Pd 

ntcatedf  SnK-SKi;  in  l^e  cultlvntluii  of  fiiti^tLH 
ppnnw,  that  lufeat  the  blood  d&d  bfloof  rUsoast^d 

Fpsoub  pfttawUep.  dlnfivery  of.  in  blooci  and  U\o 
of  dlSKSst^d  imttlv,  307 ;  description  of,  mi ;  vi^ 
ni-rlmcalP  in  tb«  cclUvailan  ttf,  by  Dr.  StlV^B, 
arr.ailN;  oxpfdrnvntB  Id  tLc  caltivailon  of,  bjr 
Prof.  nJilUer,  ai  1-314;  name  of,  Buc^sted  by 
Pn.r,  lJjillicr.ai4. 

Inte^tinei^h  t>d«it-n9ortem  appcanmcea  of,  a)£h{(OC', 

iKPBCTEP  henle,  nt  Bcrffpn  yarde,  164,  Iffl;  ml 
Commnnlpaw.  177;  ai  SfrmSuiL',  IM;  Ql  CupikkL\ 
SDO;  at  .^iiCEjIa,  ^1(3.^07:  ni  I^iiU'i  Ui^ad,  30T- 
309;  at  Now  Turk  (iioio),  233-^-^!, 

IxTits  t  lOATi  osB,  focU  fbo  wing  Uic  probft  b5  e  i  tc  riod 
pf  hunhaUfin.  354,  360-380:  the  "tick"  ihtory, 
asO,  afiU :  obkcta  or  acif^ottHc  Invei^UcflUnn.  ^d- 
MQ;  [iicLbf>4^  tif  «c{^Dtiflcr  EDqnlry,  StJti;  mi-Lllcal! 
obncETBTloD  of  ejiflptomH,  2i  1 -ai" ;  cutLcluelctii 
1b  rPKfts^  to  iho  pfli.tiiolO]d':fll  iifllaro  vS  Tcsub 
calUe  dJacQBC,  3W-S14:  nmid  wUb  what  wHI- 
dem'rilii^l  dlsMso  ffil-SKBI;  einiiltiritv  nf  Ti-mb 
Mftlt  dlftPHfe  Olid  J-L'llow  revGf,  371,  SB^.  SIK^»- 
£!0^;   cofkdqtionid   cetablJBbtjd  by  the   ioqDlr^, 


KmwETs,  pntbDlf^Rical  ttbanicejt  i&  the,  90S,  'JD4, 

aoe.  xifr,  m  s!i^  22?,  ^,  aoi,  stKi,  an. 


liTEiL  morbid  ctmdltlon  of,  ^,  ^01,  306,  Stfi-9aO, 

asa,  9t»,  %30, 2SR,  isvT,  a^,  i»e, 

MiCBOBtOf  It:  iuueutiflTitifme,  obflj-rvatlon  upon  thi\ 
ot  Texas  caide  t1t«ofiii&,  jgSS,  3^;  Utiio^'inpli^ 
lllDAtrnUniiK  ofO'l  pbiU'i^),  SUd. 

NATtrl^  and  nlMiiiici-ecir  Ibn  tilB^HBe,  351-333. 

^fEW  yomt  State  CATTt*  PtiuOB  CokJaieEtDN^ 
CUB,  org&iii£ut]on  of,  190, 

QnDER  lor  ppecifll  Uup^QtickD  of  (laUKbter-boQiM 

Ajld  ITlt'At?,  Wi. 

OBJxne  ul  ^clcDtLflc  luqulry,  9C1-300. 
Plam  4>r  Report,  iTl-m 

PLATkJI,.  dE^'BCTiptlOD    of.  Gf  mtf  rOftTOnlc    ArE&tOtHT. 

SOS.  310;  tlUe  wd  aefrCrlrllon  of,  318-320;  of 
Djorbld  &nilQmy  Idletrlbatud). 

Bax'itaht  rfurulaUonB,  th^t  nceil  ipf,  fnr  the  tADlrol 

(jf  niiJitp  ami  mijil  (nftikHp,  Sy}i>-^:33. 
t^sT-EEK,  chanpeft  lri.a)3-205,  at8,  M6-S1B,  230,  22tt, 

ijrw,  U7.  2W.  3DS,  884. 
t^TOUAm,  poet'Diortem  appc-nraTicc^  of,  SC^SCfit 

315,  ai7-Sifl.  ail,  BSP.  SiO,  5IS0. 
StrifWAnT,  of  erfntfl  and  Snveplltratiaui.  IPO,  IW; 

Df  reiulti  In  p&tLoIi]g>-H  ^^,  ^^. 
t3TMJT<j)tAT0lxiiGT,  L'f'iicral  t'lternn]  appFarBuccni, 

»»,  £0U  «1.  aa-l-^:  extcmiil  or  obilonB,  2Stt, 

TEaPKiiATUiiE  cif  inft'clpd  rMtle',  1T7,  l!0S-$04, 
«W,  811,  832;  reconi  of.  In  tiliieteen  liL-od  ofcot- 
Ue,  Sie;  DbfcrTDrlouihot  sio^asi,!!;^. 

Texas  aiitle  dtii-niju,  cli^coTPTy  of.  In  bcrd-rortlB, 
It";  □rd'cr*  itt  Boaid  of  HoaUb,  0T^Bu\i\tig lii- 
qtilry  Into  tbi'  ebGHCN  of,  ItIS,  IHS;  tirtft  ca^tn  In 
M<!tropunuu  Ufnllb  Dli>trict,  IH«;  carHcft  pQb- 
Hsiied  ncciiiiiiii*  of^  ijSl ;  nf  Kiny;  8lny,  ProTidencu, 

TnzATUBST  or  dftiry  Lerd  nt  jVraetilji  fnotc),fl07; 

ordhfui^tidiaUk  lit  CocimDuVpaWf  ^^ 
CnrNE,  flperlflc  ftovlty  of,  l]i  dibi>A^L'd  cfllll<?,  3D3« 

9O4,20paia;  p(»frl-rnDrlem  appeanntefl  oU^QB; 

cbcmlcal  axia}y&lB  af,  ^/l. 
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AfTAAATTH  tm  ntn*,  of  dmwnlmperwiii,  1L 
AMtMAiA,  removftl  of  dead,  Broofc^,  90. 
AiifVAi.  refoM,  flCDfUry  Inspeetloa  aod  regolatSon 

of.«. 
Atconounr.  nanib«r  of  d«atln  bf,  810. 
AvurAi.  reporu  nf  HanlUrf  Iiup<cton,  District 

O.   ft    KmlUi,   iW-iJ;    JJi^trtct   No-  -S,    CJiarlf** 

AtDlif).  14  W:  D1Ptri<:l  .*fo.  f,,  J!>ba  T.  Nash-, 
TT.in  H  I-'litrlel  5a  ?.  Wllltim  U.  B.  PoaL  Hi- 
m:  in*tTtfi  N«,  K  f:.  f.  W.  ilBa#«.  fl^-03:  I>1*- 
ma  Nfl.  ft.  N.  (*   W"pr>i3ft,  ftM«j   Dlitrlct  S&. 

CnflM  P.  Ku^*cn.  10»-I<r7 ;  DI<(rVi  X«.  It,  B. 
HTjUim.  Vf;  \H:  IHMrlci  ?ert.  13,  J,  W,  BdM*, 
HA;    IH'tr^rt  Nhv    U,   K.  D.  HiLdjinT),  HA-llfl; 

rmJftcL  So.  Kit  THtsfcT,  119-m:  iHitrh^t 

Jifn.  lA,  Atiirnttu*  Vlela,  I»-1M ;   SliPtrfct  N4. 

1ft.  »*.  l>  W*/li«ortK  IM  1»;  0)*lrlrt  Ho,  JT^ 
Irm  U  Kr*^.  lai-tAl:  lJt*tr1ct  No.  ig.  Hmrr  O. 
KIT  IJH-lSfi;  (>l»trirt  Nu.  Ifl,  W.  L.  lUll,  13fi- 
1!^;  DlntrVct  'Sn  V*.  W,  T.  rof|wtvt«r,  IW-UI  ; 
W^lnriJifl*;  ttflinHarj  Iwopeclor.  A.  B,  Jad^^n, 
TiS-IAI:    rn-trl':!    r>r   Gdj^uwttcr.  WtlllAm    O. 

von  Andmrt.  Jr^JiR-l«i  T«»^Mft  of  N*jw- 
tMrtL  OMfcf  P'  nrrieht.  1«M<%3:  JJi^triet  uf 

SlorTluriltt,  ?f.  K.  Vtm^FfotB.  ttmAfSli;  Dlnlxtrt 
fif  Ntnif  Hliiu,  f]  J,  Fiftlicr  life.  Iflfi:  Dlmri<^t  of 
P«wTi*klll,  V.  hriiwftrt,  iFyJ-JrOj  pUtrlcl  fsf  If- 
Tlriirlfn  ifnUa'Jmrn,  tJrjQnje  lloylfls,  lTi>-l«l ; 
PIrwt  rJ|p"tf1(-(,  Brf«^»kJTn,  F,  II  Cnltrao,  23(1,  iBfl  ; 
HrM-(>ti4)  Dktdct.  HrCKMyii,  H.  J.  lluJly,  331.  333; 
ThlM  JhKtH'U.  I!prM*klyn,  W.  U.  TliBrrr,  ipja. 
JHa-  rnijflh  ]>1"tri^t.  MHKiklm,  J.  IL  ftlrd,  'iSB, 
ni:  Kinh  I>l<tr)rt.  TiriHiklTD,  ^.  N.  ¥iii]t.'£&i- 
!EW1;  wlxlh  Dl*lflff.  Urrwkljn.  Clwrlofi  Corey. 
JBT;  Hrvfrfjili  JjUtrlrl,  HmnkJyri  K.  X.  VVyckolT, 
ti^fl.  a^ ;  Eli^'hth  IHi-trkl,  Brouklyn,  ^.  J.  Hrtdy, 

AwIBTAWT-HaKITAIIT  ftUPIKINTKHDKST,  report  of, 

on  rat-bolllnu,  no  63;  report  of,  on  ilatiKhterintr, 
fl6,  57;  report  of,  on  comptlance  with  tencmeni- 
liouM  Inw,  08-flft;  ronort  of.  on  operattoni  of 
MotropoUtan  Bunnl  of  Hcalih  lo  Brooklyn,  21ft- 
sno;  rrport  of,  on  vital  etatliticB  of  BruuldjD, 
SJW-S48. 
ABRTRACTfof  zymotic  (lljscaiioff  In  winter  qoar- 
tor  oriMin,3-Mt:  of  (tcatn*  rofdHtored  In  winter 
qnartcr  of  18(10.  347 ;  of  Eymotic  dlseaBOfl  In 
uprlntr  quarter  of  imK  SfH  ;  "f  deaths  refdstcred 
In  uprliiK  quarter  of  18flO,  351 :  of  zymotic  dli- 
fMt'tt  In  i*ninmcr(|nartvr  of  1H69,  354  ;  of  deaths 
roKlxteri'dln  Hunimor  qiurtcrof  1860,  36fi;  of 
Kymotlc  illHcaffen  In  autumnal  quarter  of  IRflO, 
350;  of  (Irnl)m  rotrlHlffred  In  aniamnal  quarter 
of  IKflll,  IWK) ;  of  xvuiorlc  dl^caacB  for  year  ending 
2)('ri>inb<T8l,  IHitO,  tMll ;  of  marrla^rcs  for  year 
endhiK  December  81,  IWMJ,  Stt4:  of  births  for 
yonr  endlni:  December  81,  18ffl>,  870;  of  stlU- 
l)lrthi»  for  ynar  ending  Di-comber  81, 1B60,  973  ; 
of  causes  of  death  consolidated  for  tweWe 
monthf.  37 1  803 ;  of  causes  of  death  In  Brooklyn 
Cimsolluftled  for  twelve  mtmtlis.  304-^11:  of 
dmtlm  In  Brooklyn,  quarttT  cndlni;  March  81, 
IWIO,  818;  of  deaths  tuBrooklyn^uartnr  ending 
June  81).  IWIO,  814 ;  of  deaths  In  Bnxiklyn.  quar- 
ter ending  September  SO,  1860,  815;  of  dtiatfis  In 
lirouklyi).  quarter  ending  December  31,  18G9, 


m;  ibowliw tbe >moaiA of aterfae ameer. SS; 
of  record  or  deatka  by  phthlaia  pohnooalia  ia 
Brooklyp.  WS :  of  reeora  of  dcatha  br  pfathfaia 
pahDooaBa  In  Hew  Tork,  «M ;  ahowttig  diatrl- 
Mtioa  of  nortaiitT  In  takeaMot-koiiaea,  tBl-tSt, 
88B-S41 ;  sbowiiig  compaiatSTe  mortatity  fa 
teDement4u)«Bea,  prfrate-bonaea.  and  pobtie 
loatUadooa,  hj  weeka,  1MB  and  IBBB.  U4. 

AvcUfUMtt,  UMe  of  dcatha  by.  In  New  Tork  and 
BrooUyn,  sn. 

AmnarvT,  report  o€,  VM.  375. 

AmanamD  autementa :  Na  1,  meteoroio^eal  olv 
aervatSona,  SM.  9B& ;  No.  t,  deaths  of  peraona 
ninety  yean  om  and  opwvd,  8Sft,'a57;  No.S, 
locermenta  In  rarlona  cemeteries,  SES :  >io.  4, 
report  of  bfrtha  and  marriagea  in  Broc^yn.  4S&- 
an  ;  No.  fi,  vital  stetiatica  of  pobUc  hiatiintlngia, 


AmoaFHZBB,  compoaltion  of.  8B1 :  effccta  of  viti- 
ated, SBO :  amoant  of  carbonic  acid  in,  an ; 
amomit  of,Titiated  by  resplraUoa,  993:  amoont 
of.  vitiated  by  Uhimlnation,  808;  anxmnt  of, 
vitiated  by  beating  apparatoa,  869 ;  method  of 
analysis  of.  8M;  analysis  of  air  In  scfaools,  386, 
401,  410,  419 :  analyais  of  air  In  theatres.  40^ 
410, 411 ;  analysis  of  air  In  hospitala,  halls,  and 
cbnrebea,  406, 410,  411,  414. 

BoAHD  of  Health,  eenetal  report  of,  7-40;  officers 
of.  6;   commlsBlonera  of.  3;   seeretan  of,  8; 

fenenU  work  of,  8:  review  of  proceedings  of, 
0-39 ;  changes  In,  39 ;  orders  ot,  39 ;  expendi- 
tures of.  81. 

BnooKLTK,  general  character  of  the  work  of  the 
Board  in,  §20-!^  eanltary  survey  of  lenement- 
honses  In,  333, 333;  services  of  sanitary  inspec- 
tora  In.  334-338;  small-pox  In,  328;  vaccina- 
tion. 830:  sanlury  wants  of,  330;  reports  of 
sanitary  inspectors  In,  330-380:  vital  statlMlcs 
In,  330.  348;  mortality  of.  for  four  years,  340; 
Eymotic  diseases  In,  341,  812,  815,818:  phthlfis 
pnlmonalls  In,  343 ;  marriages  and  births  In.  343 ; 
violent  deaths  In.  348;  consolidated  abstract  of 
deaths  In,  204-811 ;  quarterly  abstract  of  deaths 
In,  818,  814,  816,  817, 

Births,  retristratlon  of,  during  the  year  18fiO.  3^; 
abstract  of  registry  of.  270  ;  number  of,  by  each 
mother,  371 :  table  of.  In  Brooklyn,  850. 

CsiXARfl  and  basemeDts.  Inspection  of,  IS;  vaca- 
tion of,  13 ;  UHC  of  as  lodging-houses,  59,  60. 

CoDNBEL,  report  of,  870-373. 

CoNTAOioos  diseases,  care  of,  28 ;  outbreaks  of,  47. 

Convulsions,  unmeaning,  when  registered  with- 
out explanation,  836. 

Chexibtrt,  sanitary  applications  of,  65. 

Choleoa  Infiintnm,  819. 

Cancer,  number  of  deaths  by,  821 ;  abstract, 
showing  the  amount  of  uterine,  831. 

Cexetebies.  number  of  Interments  In,  858. 

Coroners,  classlflcatlon  of  causes  of  death  cer- 
tlflod  by,  897. 

Chimnets,  complaints  of  smoke  froRi,  387. 

Carbonic  acid,  amount  of,  In  atmosphere,  891 ; 
amount  of.  produced  by  respiration,  301;  amount 
of,  by  illuTiilnatlon,  802  ;  amount  of.  by  heating 
apparatus,  393  ;  methods  employed  in  deter- 
mining the  amount  of,  in  the  atmosphere,  893: 
amount  of,  In  atmosphere  of  schools,  SO6-401 : 
amount  or  In  atmosphere  of  theatre!),  401-403: 
amount  of,  In  atmosphere  of  hospitals,  balls 
and  charehes,  ^)ft-405. 
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Cbnnmcs,  report  on  polvoncwK,  Q6fe-5fl. 

DnisvBCTAxrB^  emplornwDt  of,  IT. 

Dkath,  Dotes  oa  Um  chi^  c<ut»e«  oC,  S1S-41B.. 

Diannrtcnxo  department.  reo(:gmiiliulon  vt^  46 ; 
report  of  Poremui  oC,  STS-fiSOi 

DiapxssARUBK,  rr-cords  of  nccliuuloo  bi  1888  uid 
ISn,  fl» ;  Tlal  tutistic*  oC  a&i. 

Debix7SCT10!I8,  priTj  8c*TenffiDf  and,  GIL 

Di*BRBOT>i.  dlseasee.  Ms.  Sid,  afi& 

DuTH-BATE,  ub)e  »bowiiig  comparatiTtt  moitftl- 
iXj  in  tenement -booaes,  private  hoa#e«,  and 
public  instltatlxms,  MS ;  Is  the.  decrt«alafr  in 
teoement-hoiutifl  1 800 ;  tit  Mew  York  and  Brook- 
tyn,  flU,  8SB. 

D&uMAOB  and  sewerage,  BAnttaiy,  of  wet  eroanda, 
17.  IS,  58.  Tl,  TO,  79,  81. 86,  DEL  106, 108. 117.  118. 
1»,  18S.  19S,  laO,  U7.  180.  141,  ISO.  ISi,  ISS,  155. 
157,  IGO,  161-IM,  lti8,  170,  ITS,  174-177,  880,  iSI, 
»4.  SI,  S8B,  SB,  881. 888. 

SmeBAHT  Tesaelv,  permlta  to,  17 ;  Inspection  of, 
18;  aanltarr  dangers  from,  143;  neceaslty  of 
deansittf,  144  ;  Dumber  of  pasaeoKera  by,  143; 
plana  of  forecaatlea  in.  146, 147. 

BHocrKnu  report  of,  87&-^dtt. 

Food,  tni»pect  ton  of.  la 

Fsrut,  tji^ns  and  typhotd.  16, 47 ;  yellow,  48. 

Oabbaob,  od  vacant  lota,  81 ;  receptacles  for,  88, 
884 ;  disposed  of,  by  buml^.  886 ;  docks  for  re- 
ception and  diadiarge  of.  8m. 

GAS-KinsANCX,  the.  report  of  the  eheratat  In,  4B8 ; 
htatory  oC,  468-467 ;  proccediDgs  In  regard  to, 
468. 

GLAiroxBa,  ordinance  concemlnff,  SI ;  deatha  by, 
880. 

GoATfl,  ordinance  oonceminff,  81. 

Htdbopbobxa,  care  of  d<^s  havlog,  19. 

HousKB,  onflt  for  human  babiUlion,  90. 

HoapiTM^  and  public  inatltntlona,  vital  statistics 
of.  In  New  York  and  Brooklyn.  8^-869. 

IixinfiNATZNO  <Hl8,  explosiTo  kinds  of,  10 ;  testa 
of,  11 ;  ordinance  of  the  Board  in  rward  to,  11. 

IxxmnsATiHS  gas,  manufkctare  of,  14 ;  piirUlca> 
tion  of,  16,  68, 4n-4eO ;  nnlaanoea  attending  tbe 
manufl&cture  of,  SB ;  comparative  advantages  of 
the  different  methods  of  purifying,  461-46£ 

iHDusTBiAi,  diseases,  bow  aa«odated  with  oflbn- 
ilve  trade*,  63. 

KxBoeam,  report  on  dangerous,  497-457 ;  quality 
ot,  488,  430;  6aehing  point  of,  410;  burning 
point  of,  440  ;  composition  of,  488,  440  ;  expcrf- 
roents  on  the  temperature  of.  In  burning  lamps, 
449;  ordinance  concerning  danmroUB,  443;  i-x- 
amlnations  of,  444-463;  safe,  by  both  teats,  444 ; 
oils  below  legal  standard,  by  luishlng  test  only, 
444-448 :  oils  below  legal  atandard  by  botn 
teats.  448-468;  accidents  trota  dangerous,  463 ; 
legislation  on  the  sublet  of  dangerous,  4e^-467 ; 
act  to  provide  against  accidents  ny,  466 ;  opera- 
lion  of  testing,  «7. 

Idxx  and  ahell  burning,  bnalness  of,  discontinued, 

HoBTAUTT,  tn  New  Tork  and  Brooklyn.  8 ;  from 
amall-pox  for  slziy-alx  years,  ending  Deoomber 
81.  1869, 19S:  In  Brooklyn,  for  four  years,  940 ; 
winter  quarter,  1860,  946,  947  ;  spring  quarter, 
1669,  96^Sai ;  sommer  qnarter,  1809,  964,  968; 
autumnal  qnarter,  1869,  ifltO,  960. 

Uetbobolooioal  records,  sammaiy  ot^  1869, 864, 
866. 

Mamubx,  accumulation  of,  18 ;  transportation  of, 
IS ;  estimated  yearly  amount  of,  Is  New  York, 
66 ;  docks  for  reception  of,  886. 

Milk,  analyels  of,  S3. 

Markets,  Mnttary  condition  of  Washington  and 
Fulton,  25,  57;  erection  of  four  new,  25;  magni- 
tadc  of  tranaactiona  In,  57.  , 

Harbiaoeb,  rc>^f<tratlon  of,  tn  tlic  year  1869.  263;  . 
abatract  of  reijletry  of,  284  ;  annual  rate  of,  206 ; 
proportion  of,  among  the  native  and  forcli;n- 
born  population,  267:  accuracy  of  retnrnii  of, 
369:  comparative  table  of,  for  four  yearf,  868;  ' 
in  Brooklyn,  243,  880,  3til. 

Hbaslbb,  scarlatina,  and  diptbcrla,  319. 

Milk,  report  on  the  quality  of  the  Bopply  of,  4»- 
436;  avcraee  compoaitlon  of  pure,  426  ;  analyala 
of,  from  different  breeds  of  cows,  427 ;  effect  of 
food  on  (loality  of,  427 ;  difference  In  morning  ! 
and  evening,  427:  methods  of  aualyulB  of,  427;  i 
adulteration  of,  438:  qnallty  of,  aupplicd  tocon- 
eumera  In  metropulltan  dUtrlct,  «»;  cxamlna-  ' 


tloos  of,  480-186:  amount  of^  consaoMd  In  New 

Tork  and  Brooklyn.  488. 
Nmo-OLTccaiMB,  tran^p^irtation  of,  11. 
NioBT<«CAvB»auML  in«pecii^>n  of  cart*  and  ntoh 

alls  used  by.  tl ;  dislnhKrtaula  uaed  by,  ill. 
Naw  ToKK  Keudertng  Company,  permit  cnmted 

to.  98. 
OiTBMMTa  tradea,  nuinag«meot  of,  16.  88,  886; 

Improremeuta  In.  ueresMrily  di-f«ctiTe,  53. 
OvKRCsowDutu,  ftM-390;  technically  a  uulunce, 

818;   two  fbrm*  of,  prevalent,  !H6;  of  surikkc* 

area,  847 :  of  dwelUng-bouM!*,  M8^ 
Old  age.  tattle  of  deaths  in  extreme,  866. 89T. 
PuBuc  urinals,  necesaltv  for,  384;  vixpertence  tn 

Actor  Place  and  Ciiy  tiaU.  884. 
PupciATiuM,  excessive  deuatty  of.  90;  compara* 

tlve  rate  of,  to  tbe  acre.  In  New  York  anduui- 

don,  847 ;  common  e«tloiate  of,  lu  New  York  and 

Brooklyn,  851. 


PuTBisis   pulmon*lta,  annual   mortality  by,  for 
fifty  years,  8it8;  dependent  on  wetncM  of  soil, 
(note) ;  valne  of  dralnai.'e  in  preventing,  388: 


nativity  of  decedenta,  393;  abstract  of  record 
I      of  deatha  by.  in  New  York.  3»1 ;  aUtract  of 

record  of  deatha  by,  in  Brooklyn,  396. 
PucRs  and  bulkbeada,  neglect  of,  148 :  lighting  Md 

ckwlng  of,  149 :  present  system  of.  161. 
Ponuc  urinals,  19;  drinking  hydrants,  IS. 
Pdbuo  batldlngs,  ventilation  of,  16. 
PuBXJObealtb.oulsancea  against  the,  49;  PUtcof^ 

at  the  end  of  1868,  946 ;  winter  quarter,  ending 

April  1.M8;  sprlog  quarter,  ending  July  1,948- 

9(9 ;  summer  quarter,  t-ndtng  October  1.  'J69-2B8 ; 

autumnal  quarter,   ending  DeoemlMTSl,  968- 

£63. 
QuARAM-mnE,  care  taken  at,  98. 
RXPOBT  of  Treasurer,  89-40;  of  Banltary  8uperln- 

tendent,  43-66 ;  of  Sanitary  Innpectors,  67-181 ; 

of  AssUtant-Sanltary  Buperintvmlont,  910-948: 


on  marriage  rogt^tratlon,  963-860 


apt^lal 


n-oorda  of  mortality  in  tonemeot*ltonsea,  8M^ 
860;  on  ftl^boUing,  60-69 :  on  alaughtorlug,  M, 
57;  on  compliance  with  tenement'houpe  law, 
63-66;  of  Coun»el,  870-878;  of  Attorney,  874-875; 
of  Bnginear,  876-880;  on  the  nnhralthnilnvaa  In 
places  of  amnaemont  and  reHort,  800-414;  on 
quality  of  water  supply,  415-491 ;  on  mlcroKCop- 
ical  examinations  of  Oroton  and  Rldgt'wood 
waters,  499-495 ;  on  auallty  of  rollk-aupply.  496- 
436;  on  dangerous  kerosene,  487-467;  by  the 
Chemltit  on  the  gas-nulaance,  466 ;  on  potaoooua 
cosmotlCB,  663-667;  on  fiuahlng  snwera  and 
etreeta  with  aoa-water,  968-679;  of  Foreman  of 
the  disinfecting  departmunt,  67S-680. 

SUMMART  of  work  for  year  vndinff  October  81, 
1869,  0;  of  work  for  year  ending  December  81, 
18(0, 46;  of  mortality  records  In  Ibur  snccesntva 
years.  998;  of  meteorological  observations,  1869L 
854,866. 

SwiNi,  setsure  of  diseased,  18 ;  ordinance  con- 
cenilng,  91. 

RTBRBT-cuEAioHa,  amount  and  cost  of,  16, 10, 66 ; 
Inaafflclency  of  apeciflcatlocs  for,  64. 

Bmall-pox,  action  of  the  Board  couremlng  the 
epidemic  of,  99 ;  outbreak  of,  46 ;  special  report 
on,  lf^918;  mortality  from,  In  hospitals  and 
dwellings,  189,  188;  origin  of  epidemic  visita- 
tion, 810 ;  statlstica  of.  for  fifteen  montha  oiiillng 
December  81, 1860,  184,  180;  opldrntlc  of,  101; 
afatlstlcs  of,  for  nlxty-slx  yeara,  199,  103;  nior- 
Ullty  of,  to  Burop«,104;  only  moans  of  sup- 
proBslng,  196:  rules  for  the  control  of.  S14.  9lA; 
methods  of  dlainfoctlon  In  cases  of,  217, 818 ;  In 
Brt>oklyn,  338. 

Htrret  railroadH,  nccidonts  upon,  S;). 

SmiiLiH.  compnlsofy  care  of,  neoileil,  3120. 

SLAuoiiTBniNU,  pi'miltH  for,  97 ;  spi'cliil  report 
upon,  50.  57. 

Sanitabt  work,  distribution  of,  43. 

BAMTAny  Inxpecrnrs,  nill  of,  44,  46  ■  report  of 
services,  rendered  by,  In  Brooklyn,  22-I22K  ;  ro- 
porti'  of.  New  York.  67  151 ;  report  of.  Siaicn 
iHland,  153  100:  reiiort  of.  Ni-wlown.  1*11- Iftl; 
rt-'portof.  Morricnnia  and  Went  Kanns,]*;'!  UiTy; 
report  of.  Slug  Hing,  166.  ICO;  report  <.f.  Ir- 
vlnj^ton  on  IIucls(m,  170-lSI:  report  of.  I'ceks* 
kill.  167*170;  report  of,  Brooklyn,  230  aw. 

Banitart  engineer,  department  of  the,  Hfi ;  report 
ol,  876. 

Seambn,  liability  of,  to  yprcad  conUgloun  dls 


5ti4 


Itf  ;  board iDg-hooBOB  for.  14D:  medlcsl 
of,  146. 
tkQZ.  dry,  dlRpoMil  of  hj  bornfnt;,  884 ;  nUhut- 
't!on  of.  8»e. 

Bboke.  the  prodQct  of  Imperfect  coiiibaBtio&,8B7; 
pOHslTtillty  orcun»umtug.  387  (note). 

TBHUBTfT-Bomni  law,  rxccatUiD  of  work  uudnr 
the.  9 :  compllBate  with  the,  Bft-AK. 

Tjwxinu«T-H0UiiE8,  Inspection  andflnrvcyor,  IS; 
monajtcmcnt  of.  34:  survey  uf,  SA  ;  0lcknc«*und 
norlAlUj  In  pnrtttnlAr,  (XM».  »4(i :  «taLI«iic«  of 
roportB  uifoD.M;  HpcclttI  record  of  raurfoIUy  In. 
tSv-^SO;  table  «houlntf  notubcr  of  di;iiihR  In 
196B  end  lertO.  831-333;  tnblt^  Khowlti;;  conv^am- 
ttvem>rtattty  in.  by  dit>lrict<,KM;  lit-nnlllon  of. 
880  (Dorc) ;  chaD!,i-i*,  In  flret  diririci,  of.  HSi; 
cbaDi^'K,  in  second  i}(>'tr]ct,  <>r.  ^' ;  cliHnLt.'it.  tn 
third  (llHtiict>  nf.  asS;  ntflilstlcB  of  munflniy  In, 
886:  sain  to  life  In.  ISHU.  377 :  ob»lract,  »howlDg 
tho»o  in  nblch  three  or  mors  deatbo  occarred, 
388-»ll. 

Taluiw  ncd  lard  ni<!)tlni:.  evils  connected  with 
the  bnalne-tt  of.  CO  ;  rpeeial  report  upun,  6ft-^•.' ; 
number  of  cj-tablichtnyiits  for,  50. 

Tri-Bua  ft-vr-r.  Ifl,  47,  »18. 

Ttfboid.  16,47.818. 

Tni  en  IN  01*111,  880. 

TxramKNT-nouaRfi,  atroela  In  which,  are  ino<)t 
deadly,  341 ;  lAhle  abowlnff  age,  box.  nud  natlr- 
llyof  dccetientR  lo,  94S.  34)1;  compamtlro  nmr* 
balMy  In.  3A\.  Mfi;  morulily  recorC  of  Individ- 
Dal,  Bl,  (IS,  846:  notes  on  ovurcrowdint:  of.  »I6- 
8>V):  ifl  the  ilniith.mto  docro'U'lDi:  in,  ;j&i;  ven- 
tllatiim  of,  a77-3y0. 

UniNABY  cjilcnli.  deaths  from,  uif\;  decrease  In 
dcotha  frnin.  3M. 

Vacajvt  lotM,  dralna^  of,  Brooklyn.  17;  dralnan 
or.  New  York.  10. 

Vaocikation,  action  of  the  Boani  In  regard  to,  99, 
tfiS;  mtent  of  ihe  work  of.  t4.  48;  apedal  re- 
port on.  182-218  :  rnlcii  oH'prvrd  in  offering  free, 
186  (note).  314-217  ;  plnii  nf  offurluc;  free,  to  iho 
public  IWi;  Puurct'ii  of  defect  in,  the  work  of, 
188;  conijltloim  uf  HiiccMB  tn.lsS;  In  public 
achooU,  189.  21'2  ;  thi-  only  means  of  (iuppre»fl- 
tng  BQuIl  pox,  19^  VJ7;   sacceas  of,  dependent 


DpOD  adhercnca  to  Jeouerlan  rol?"*.  197-301.  « 

Snizallon.  economy,  ai^d  cuptTvisittn  (irpaDll 
I ;  bnmmary  of  n:^ult#  oriioin-f-tfthouBe,! 
IHKJ ;  coBt  of  public,  Vfi:  In  si>ytaiun  and  ct 
ecboolfi,  £13,  914;  abBtract  of  records  ot^tlt 
911;  In  Brooklyn,  939. 
VcffnVUt.  straw  unit  bt'ddln?  from,  Stll. 
ViTAi.  slfttipti'?.  reiKjrt  on.  Id  New  York,  944;  fr- 
port  on,  in  Brtmklyn,  339-313;  of  hospitals  and 
mbllc  Institution?  in  New  York  and  Brooklyn, 


YiOLEHCK.  dcflthp  by.  crrliflod  by  coronurs,  to  New 
York  and  Brooklyn.  397. 

Vkntii  /.TioN  of  public  build  In  t.'B.  Ifl,  195, 418 ;  re- 
purt  on,  of  pulillr  ballillDKS.  880.414;  of  tene- 
menl-honi^rc,  01.  70.  79.  76,  77,  89,  W  9f..  W», 
III.  ItC.  I'M.  liTi  131,  1*1, 188, 189.  S-.^i  337. 
;J77, 37»;  uiii.t  nr,Wrwevnde<Jw,  14^;  ••(  (ictio^^h 
i'i.\  »ir>-4Ul,  410,  419:  of  Uicatrus.  4Ul'«ttt,  41C 
til;  of  bofpltals,  halls,  and  churches, 
I      410, 414. 

I  W.\TKn-prTTr.T,  nerd  of,  for  cleani*Ing  pnrpoaea, 
83;  rcporton  quall'y  of  the,  41&-491. 

Ward,  table  showing  mortality  In  each.  In  New 
York.  IMB,  9C1 ;  rxble  showing  mortality  ta 
each,  In  Braoklyn.  IMW,  aih. 

Week,  table  showing deatha  lu  each.  1668  '88,  S44  ^ 
mean  temperature  of  each,  8M,  SU;  arooant  of 
rainflill  In  each,  884,  SS5 ;  greateat  range  of  tem- 
perature in  cttcli,  1860,  884, 858.  ' 

WATKn.  reaolta  of  examlnatloDS  of  Croton,  4l\. 
417 :  retulta  of  cxamltuitlont  oflUdici'wiKid,  41' ' 
418;  comparative  purity  of.  419;  cotnposltion 
Imparltius  of  Crotuu,  419:  lead  in  Crotoo.  430, 
491 :  microscopical  e3umLniit'ioi)f>of  C'rotun,  4SS; 
animal  and  vujn'lable  ob^L-cttt  foanfl  In  Cmtoo, 
498  ■  microscopical  examinaiiuimuf  Rldgetvood, 
494 ;  animal  and  regetable  objects  locind  lo 
Rld^wood,  ASB. 

Ztmotic  dtseafcs,  deaths  trom.  In  winter  qnartcr, 
94rj ;  death!"  froin,  in  nprin}:  qaarter,  980 :  de*tha 
from,  in  sniunKT  quarter,  854  :  deaths  rroio,  In 
aatumnal  quarter,  959;  deaths  from,  In  josr 
endlni;  December  81, 1888,  961 ;  dealhs  from,  in 
Brooklyn.  »1.  81S-S16,  818;  uuiitaij  flclene« 
destined  to  control,  89(L 
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